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The  laboratory  research  activities  in  NIAMD  aicorapass  both  basic  and 
applied  studies.     The  following  hi^li^ts  of  research  progress  in  19$h  make 
no  distinction  between  these  types  of  studies  stoce  there  is  no  real  line  i^ich 
divides  the  tm>o     Basic  studies  are  generally  classified  as  such  only  becmse 
our  knowledge  is  not  sufficiently  advanced  to  foresee  tteir  implications  and 
applications o 

toiiiQ  Acids  are  not  only  ths  basic  building  blocks  for  proteins  but  enter 
into  metabolic  reactions  in  many  waySo     Berangaiasnts  in  asino  acid  metaboliSEi 
are  found  in  h^man  diseases  such  as  cystinaria^  phemylpyruvic  oligophrenia  and, 
alkaptonuria o     During  the  past  year  KIMD  scientists  have  contributed  to  our 
knowledge  of  amino  acid  laetabolisra  on  several  fronts^     Aspartic  acid  has  been 
shown^  for  the  first  time,  to  be  a  pi«carsor  of  asparagine  and  of  homoserineo 
Histidinal  has  been  shown  to  be  a  precursor  for  tte  bio^nttesis  of  bistidin©o 
Tko  new  enz^nm  reactions  involving  imidazole  acetal  phosphate  were  sho^m  to  be 
involved  in  the  bio^nthesis  of  histidinso     0ns  of  l^ese  represents  a  new  i^e 
of  transamination  reactiono     A  previously  •uriknoxm  en^rme  has  been  found  ^ich  is 
involved  in  the  conversion  of  the  andno  acid  tryptophan  to  the  vitamin  niaeino 
B  and  T^l^rdro^grtryptophaKj  •^^'fei'j-ptamme  and  <=(hetero)  auxin  were  synthesized  and 
some  of  the  compounds  identified  with  new  metabolites  of  tryptophan,.     A  chsmicsQ. 
method  has  been  developed  to  convert  histidii^  via  the  new  (allo)^Sirdroxyornithin©s 
to  (alio)  hydroxyproline  (of  interest  as  a  constituent  of  connective  tissu©)o 
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Anizsals  with  diabetes  have  bssn  found  to  be  usaable  to  convert  tryptophan  to 
niacin  -  a  defect  correctable  by  insulino    Methicnine  spears  to  diminish  animals 
(chicks)  requirenKnt  for  vitamin  B^go 

Aroines  =  These  substances  ar©  closely  related  to  amino  acids  and  are 
involved  in  imaner  physiologic  and  toxicolo^c  probleias  in  health  and  diseaseo 
Histandne  is  a  powerful  sabstance  which  appears  tote  important  in  gastric 
secretion,  in  certain  -types  of  neural  transmission,  in  aller^  and  anaphyla3d.s 
and  in  stimLating  the  pituitaiy-adarsnal  ^staao     NIAMD  scientists  have  studied 
systematically  the  biosynthesis  and  breakdown  of  this  important  BjFiineo     Daring 
the  past  year  imidazoleacetie  add  riboside  was  identified  as  a  major  inter=> 
mediate  in  the  metabolism  of  histamineo     Spermine  and  related  amines  have  been 
5jivestigated  since  1^^  are  potent  kidney  damaging  agentSo     Spermidine,  putresine 
and  an  amino  aldehyde  have  been  identif  isd  as  ihe  breakdown  products  cf  spermineo 
An  ©n^rme  has  been  found  ^lich  protects  animals  against  lethal  dosss  of  spennineo 

Proteins  are  not  only  a  major  structural  element  of  all  tissue  but 
function  in  raajiy  ways  as  enzymes,  hormones,  inraune  antibodies,  in  blood  coagulation 
and  muscle  contraction,  in  maintaining  normal  osmotic  pressure,  and  as  carriers 
of  impoE'tant  substances.,     The  processes  by  which  proteins  are  arranged  in  an  orderl 
fashion  to  form  luolo^cal  structures  are  being  s'fcudied,  for  axaraple,  in  smscle 
contraction  and  in  blood  coagulationo     Two  peptide  fragments  have  bean  idsntifisd 
■i^ich  appear  during  blood  coagulationo     AlP  splitting  and  contraction  of  muscl© 
fibers  ar©  not  correlated  as  once  ftcaghtc,     In  addition  to  ATP  and  ITP,  it  has 
heen  shown  that  the  inorganic  salts  KSCN  and  KI  can  cause  muscle  fibers  and  B^osin 
threads  to  contracto     Both  human  and  bovine  serum  albumin  were  induced  to  poly° 
merize  reversibly  under  the  influence  of  hydrogen  ions  and  salts o     The  seaino  acid 
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lysine  has  been  discovered  in  the  protein  salaiinso     SaLndne  is  not  a  homogenous 
pvoteln  as  previously  beliorodo     A  peptide  was  found  in  human  gajuaa  globulin 
preparations  which  inhibits  the  agglutinin  reaction  diaracteristic  of  rhemnatoid 
artliritis  e 

Carbohgdrates  are  a  laajor  dietary  and  metabolic  fuel  arri  provide  biildii:^ 
blocks  for  the  synthesis  of  many  important  metabolites  and  structural  elements 
in  tissues o     An  intimate  understanding  of  carbohydrate  metatolissi  is  basic  to 
improved  metliods  of  prev^iting  and  treatii^  diabetes  and  laary  other  diseases « 
Much  attention  has  been  given  to  a  relatively  une35>loi©d  "altamatQ"  pathway  of 
©arbohgndrate  irastabolisiBo     NIAMD  seienHsts  found  that  in  liver  about  lik%  of 
glucose  is  eatabolized  via' the  conyoitional  glycolytic  pathway  whereas  about  56% 
appeared  to  be  osddized  presumably  via,  the  "alteznate"  oxidative  routeo     Liver 
from  rats  which  were  diabetic  or  fasted  appeared  to  us©  liie  glycolyt-ic  patta^ 
to  a  greater  extents     ffascle  frcxa  diaphragm  aj^eared  to  use  the  glycolytic 
mechanism  ©xclusivelyo 

Important  further  progress  has  been  made  in  elucidatii^  fee  detailed 
mechanians  of  ^e  "alternate'^'  paifawsy,,     D  =:^lulose  phosphate^  D°esythrosQ 
ii=phosphate  and  sedoheptulose  diphosphate  have  been  definitely  identified  for  ths 
first  time  as  being  inrolved  in  this  schen®  of  carbohydrate  raetabolismo     Ano"iiisr 
nex^  metabolite,  erythro'=3'=k©topentos0  phosphate j  has  been  identified  tentatively o 

Glycogen  is  a  camplsx  sugar  which  constitutes  a  ras-Jox"  storehouse  of  quickly 
available  energy »     Although  glycogai  yields  only  glucose  on  totsO.  hydrolysis ^  it 
is  metabolieally  inhomogeneoaso     Glucose  residues  are  added  to  or  raraoved  from 
the  periphery  of  fee  molecule  quite  readily^  bat  find  their  way  into  H^  central 
portions  of  the  molecule  more  slowly  h^  a  continual  process  of  brancMngo 


Basic  to  the  above  investigations  are  the  studies  in  the  chendstiy  of 
carbol^drates  which  MMB  has  conducted  for  many  yearso     Six  new  ciystalline 
hsptoses,  heptuloses  and  hepitols,  and  ribose  or&oester  detiTatives  of  unique 
stzuctar©  were  prepared  and  characterised!  the  structure  of  the  carbohydrate 
moities  in  stevioside,  a  non'=toxic  substance  of  plant  origin  which  is  300  tiraigs 
as  sweet  as  sugar,  was  determinsdo    Hitherto  unknown  types  of  linkages  were 
found  in  this  oioleculee 

Vitard-ns  -  Substantial  progress  has  been  imde  in  puri^ring  Factor  3 
which  protects  against  acute  nec3fotic  liwr  degeneration  in  gninalSo     Coneea=> 
trates  of  26^000  fold  purification  can  now  be  produced©     An  18  hour  in  "^try 
test  for  Factor  3  has  been  developedo     The  iimediate  cause  of  death  of  aMsasiLs 
with  tMs  disease  has  beai  fca^nd  to  be  l^rpo^ycsaia  and  fascular  shocks     A 
ffistabolio  respiration  defect  in  their  livers  (histologically  normal)  can  be 
rs"TOrsed  in  aeut  exfariraents  wi'Si  vitaain  S  or  Factor  3o     !Ph©  earliest  reco- 
nisable  pathological  finding  in  ihese  livers  is  in  •fee  mitochondria « 

Tentative  evidence  has  been  obtained  for  one  or  more  unidentified  grcmih 
factors  in  fee  chicko    The  arnount  of  dietary  fat  has  been  shwm  to  cause  a  20 
fold  difference  in  the  vitamin  B^  requiroaent  of  chickSo     The  urinary  com:pound 
excreted  by  folic  acid  d©fici®it  rats  has  been  identified  as  fonffiimno  glutamic 
acido     W-^-^torsisfl  folic  acid  has  been  isolated  sM  identified  from  liver o     A 
labile  reduced  form  of  this  compound  m^  be  present  in  huitian  urins  following 
folic  acid  adMnis  trationo     Large  amounts  of  vitamin  C  decrease  dietary  r  equir  e= 
ments  for  riboflavin  and  pantothenic  acid  in  dogs  as  previously  ^own  for  ratSo 
Trea-teient  of  diets  with  ethylene  oxide  (sometimes  used  commercially)  caused 
marked  nufadtional  deterioration  due  in  part  at  least  to  destruction  of  thi amines, 
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riboflavin  axid  to  a  lesser  extent  folic  acid  and  niacin o     Cholina  defici enqr  and 
fat  deficiency  have  been  produ  ced  in  gainea  pigs  for  fee  first  time  aid  tha 
deficiency  states  characterisedo     Choline  deficiaacy  in  the  guinea  pig  differed 
frcsn  that  in  other  species  since  no  marked  fatty  livers  were  observed|  no  kidney 
herorrhages  Here  found  bat  small  hemorahages  in  the  adrenal  aixi  subcutaneous 
tissue  were  noted. 

Fat  "=  Obesity  has  been  indiced  in  rats  ly  hi^  fat  dietso     These  animals 
have  been  ^own  to  have  a  very  low  tolerance  to  hi^i  altitude  i^poxiao     Patho= 
logic  studies  showed  dsgeneration  of  the  B  cells  of  the  anterior  pituitary  and 
osteoarthritis o     Thia  kidm^s  were  2  to  3  times  normal  sise  witii  hemorrhagic  areas 
and  pitted  cortices o    Testes  and  seminal  vesicles  were  saall  and  degeneratedo 
Livers  were  enlarged  and  fatty  in  many  instances o     Obesity  was  also  induced  in 
liaic®  by  transplanting  ACTH  producing  tuiaorso    Using  fertile  frog  eggs  in  t^ieh 
the  fat  and  protein  was  tagged  with  c"*^,  it  was  faind  that  C^  activi'ty  in  fat 
dropped  as  developnsent  progressed,  unless  carbohydrate  was  suppliedo     Drugs  such 
as  dinitrophenol  altered  this  pattern  and  produced  chaiges  in  protein  as  w^lo 
Some  evidence  was  obt^ned  that  gxrinea  pigs  m^  have  a  dietary  requirment  far 
fat  peg  sa    in  addition  to  needing  essential  fatty  acidso 

?g.neral3  <=>  The  Tjiechanisns  by  ^ich  the  body  conipartiaent5Q.ig;es  various 
inorganic  ions  and  fluid  to  maintsdn  a  relatively  constant  yet  different  environ- 
ment inside  and  outside  of  ceO,ls5  bat  permits  passage  of  these  substances   i«h@n 
neededj,  is  a  fundamental  characteristic  of  living  cellSo     NIAMD  scientists  using 
±Ti  vitro  model  systems  have  discovered  a  mechaniaa  which  explains  the  accumulation 
of  ions  against  a  concentration  gradient  and  have  developed  a  theoiy  to  account 
for  the  differential  accuaialation  of ^  for  example^  polassium  over  sodium  across 
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a  pjQmbranSo     The  entry  and  exit  of  sodiuia,  potassium  and  chloride  3J!i  nerYss  has 
been  studied  in  relation  to  nerve  function  under  conditions  of  e^grgen  lack  ard 
in  the  presence  of  certain  drugSo     PreTiouaiy  unsuspected  interrelations  between 
sodiuBi,  potassium  and  calcium  have  been  found  in  nutrition  studies  in  rabbit So 
Extremely  small  amotmts  of  copper  have  been  faind  to  be  required  for  the  con^ 
version  of  pentose  phosphate  to  a  n&j  pentose  tentativaLy  identified  as  e2ythro=>3= 
ketopentoseo 

HoKBones  =  Several  advances  have  been  made  in  this  field  whidi  ssq  sa  vital 
to  the  research  mission  of  FXAMDo     A  reliable  method  has  been  developed  to  ass^ 
ttyrotrophic  hormone  axid  rasthods  to  assay  adrenal  tormones  in  body  fluids  have 
been  developedo     I^peradrenal  corticisnii  has  been  psxxiuced  in  mice  by  transplanting 
ACTH  producing  tumors©     Thyroxin  has  been  shown  to  exert  a  major  effect  on  protean 
foiroationo    A  meta  isomer  of  thyroxin  las  been  ^nthesiaed  for  testing  as  a 
possible  antagonist  to  thyroxine    A  method  has  been  developed  to  stu«^  the  action 
of  insulin  and  snti^insulin  substances  in  vitro o 

A  nuK&er  of  naturally  occurring  steroidal  substances  T^Siich  might  b© 
possible  precursors  for  the  synthesis  cf  cortisone  have  been  isolated,  studied 
chemically  and  their  structure  deterralnedo     Chemical  rearrangsaents  which  might 
be  involvsd  in  the  conversion  of  steroMs  to  otter  substances  have  been  investigate! 
and  elarifiedo     In  other  studies^,  methods  have  been  developed  to  stuc^  the  action 
of  radiant  erarsr  on  steroids  and  to  isolate  and  identify  the  pro  diets  of  tte 

reacttono 

Glucurmic  acid  is  of  special  interest  since  neiny  toxic  compounds^  certain 
medicinals  and  hormones  are  sscretod  fros  tte  boc^  in  combination  mth  this  sub= 
stance  and  it  is  an  important  constituent  of  connective  tissaeo     A  puzzle  of  long 
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standing  is  that  glucuronic  add  administered  exogsioualy  does  not  participate 
in  these  functions  -whereas  that  manuTaetured  in  the  bocfer  doeso    The  -validity  of 
this  fact  in  man  -was  oonfirnsd  by  NIAM)  iuvestigatoffs  using  isotope  tracer 
technique  So     "This  puzzle  seeras  about  solved  since  the  mechanism  hg-  which  glucuronic 
acid  arises  in  the  body  is  such  that  glucurordc  acid  is  produced  in  an  "ac-tlvatsd" 
foiBio    A  new  era^meg  uridinediphospho^uoose  dehydrogenase,  was  found  lirhLch 
ca-balyzed  tlis  03dLdation  of  \a?idinediphosphoglucose  to  uridinediphosphoglucuronic 
acido     The  latter  can  serre  -to  donate  "active"  glucuronic  acid  for  conjugation  and 
detcBd-fiea-fcion  reactionso     Other  s-fcudies  have  shown  that  about  l/$  of  the  adrenal 
steroids  in  plasnsa  are  present  as  glucuronideso     Progress  has  been  made  in 
chemically  synthesizing  glucuronides  of  various  steroids  for  us©  in  researcho 

Enzymes  and  Coenaymes  <=  Uridine  nucleotides,  referrsd  to  above,  are  a 
rsla-ti-vBly  ne-s?  class  of  metabolic  substances,  -sjhich  mey  have  great  significaneso 
tJridin®  i^'KopheriphaMw-^acstylglucosamin    -aMM^d  in©"  pyrophosphate  N-aee-^l. 
galactosaraine  sulfate  -j^ere  isolated  frcsa  natural  sources  and  ns^  be  key  substances 
in  the  synthesis  of  glycopro-teins  and  mucopolysaccharides  ^ich  are  of  basic 
importance  in  relation  to  csannective  tissues  aid  arthritis  o     In  addi-Honp  evidence 
•was  ob-fcained  that  uridine  triphospha-fce  may  be  invol-vsd  in  the  contraction  of 
muscleo 

A  technic  has  been  developed  wh^-el^r  the  impor-fcant  en^nie  byalouronidase 
can  be  localized  and  studied  histologically  in  tissues  using  an  antigon^antiboe^ 
fluorescent  dye  procedure© 

Two  new  ens^^mes  have  been  reported  -sjhich  ea-fcalyze  a  ne-s?  series  of  trans^ 
phosphorylation  reactions »     A  new  deaminase  has  teen  ob-fcained  ^Siich  rapidly  con^ 
verts  adenosine  -fco  inosineo     Two  additional  enzymes  have  been  discovered  which 
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made  possible  the  identification  of  li^aaiinoiinidaEole  and  formindno^gLyciae  as 
intenaadiates  in  the  degradation  of  xanthine  and  the  isolation  of  a 
nucleotide  not  identical  with  angr  known  compound »     An  en^Tnie  lias  been  prepared 
from  cell  free  extracts  ^^ch  catalysies  the  oonversion  of  gluconic  acid  to 
gluconic  acid'=€-=>pbosphatec 

Nacleic  acids  are  complex  materials  consisting  of  nitrogenous  bases, 
phosphates  and  a  pentose  aigaro     They  occur  in  all  cells  and  are  thought  to 
proTdde  the  chemical  basis  of  heredi^o     Inportant  new  inf o tmation  in  this 
field  has  been  secured  ty  WLMD  scientist So     Bizyiass  Isve  been  found  which  are 
capable  of  synthesizing  portions  of  these  ®<snple2  molecule So     Exchange  reactions 
have  been  discovex^d  ^ich  could  convert  one  nucleic  adLd  into  anothero     Thsrs 
are  probaHy  liundreds  of  different  nucleic  acids  each  will  its  owi  specif 
function  o     These  studies  have  a3.so  clarified  mar^  details  as  to  the  j^ecise 
chemical  structure  of  these  sabstanceso     A  new  series  of  transphosphoiylatioa 
reactions  has  been  discovered  which  nakes  possitle  the  s^thesis  of  all  the 
triphosphates  whidi  are  believed  to  be  precursors  in  nud.eie  acid  syathesiSo 

Metabolic  studies  have  showi  that  midbrain  transection  is  followed  by  a 
decreased  glucose  tolerancej  sodium  retention,  potassium  loss,  maiiced  creatinuria 
and  in  sraie  instances  negative  nitrogen  balsiceo     Creatinine  excretion  decreasedo 
Transection  of  the  spirml  cord  (between  Co6  and  T,.3)  w&8  followed  hj  similar 
changeso     In  other  stidies  utilising  #^  labeled  glyctae^  it  was  shovrn  that 
patients  with  muscular  dystrophy  syntte sized  creatine  at  a  normal  rate  bat  failed  to 
to  introduce  it  into  muscle  cells  at  noimaL  rate© 

Magnesium  sulfate  and  glutathione  had  a  mutually  potentiatirg  effect  in 
protecting  against  the  reproduction  inhibiting  effect  of  ratiation  in  hydra^ 
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Radiation  was  shoi-fn  to  have  a  greater  effect  in  preventing  liie  inj-tiation  of 
development  (in  hgrdra)  than  it  did  in  interfering  with  morphogenesis  onca 
developiaent  had  started » 

Photosynthesis,  the  utilization  of  radiant  emrgy  to  produce  organic 
compounds  J  is  the  ultimate  source  of  all  foodo     Its  diemical  and  Mochsssiical 
xnechanisras  are  incompletely  understoodo     MIAMD  investigators  have  studied  several 
engine  ^s  tarns  in  i«hich  CO2  can  be  incorporated  into  organic  sub  stances  o     For 
example,  rihilose  diphosphate  can  accept  CO2  to  yield  two  moles  of  phosphogly^ 
eerie  acido     In  othsc  studiss^  unicellular  org^aisms  such  as  ChloraLla  are  studied 
■under  carefully  controlled  conditionso    Recent  findings  indicate  that  pigrssnt 
density  and  the  relative  proportion  of  pigment  a>mponsnts  are  critical  factors 
in  the  quantum  efficiency  of  photosgrnthe sis o     Cell  sisse,  pigment  distribution 
and  localisation  of  storage  products  in  the  cells  also  influence  photosynthett.c 
efficiencyo 

Blood  ■=■  The  anemia  of  platelet  deficient  dogs  was  foand  to  be  aggravated 
by  the  escape  of  red  cells  from  small  vesselso     Ttese  red  cells  were  absorbed 
by  the  lymphatics  and  returned  to  lixe  circulation  with  a  shortened  life  span^ 
presainably  due  to  damage  in  their  extravasoilar  cycle  o     This  firming  m^  be  of 
significance  in  other  forms  of  thromboc^topeniao    While  nBasuring  red  ceH 
survival  "^rith  radiochromium§  it  was  found  that  a  dianging  chromium  elution  loss 
was  a  sensitive  indicator  of  red  cell  daaageo     The  lor^evity  of  turtle  erythro(^tes 
was  foirsd  to  be  many  tin^s  longer  thai  in  ar^  other  anlmd.  thiss  far  raportedo 

Respiration  <=  The  acquisition  of  osygen  and  the  discharge  of  CO2  *sre 
fundamental  requirements  for  life  in  the  animal  kingdcstto    The    physical  factors 
which  govern  the  passage  of  respiratoiy  gases  through  biological  struc  tores  are 
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being  examined  in  both  fundamental  and  ^plied  studieso     In  insects^  it  was 
found  tlmt  a  process  called  "pore  diffusion",  hitharto  described  only  in  plants , 
was  responsible  for  a  large  portion  of  their  oxygen  uptakeo     Other  insects  were 
found  enable  of  impoonding  their  respiratory  GOg  for  long  periods,  only  to 
release  it  in  great  gusheso     The  mechaniam  for  tMs  was  fourdo     Puriiiiar  progress 
was  lafilde  in  understandii^g  ths  phyaiologiG  and  pathologic  (©specially  heart 
damage)  effects  of  hi^  altitude  I:^rpoxia«>    A  ig^s  of  osteoariiiritis  was  found 
also  in  ttiese  ratSo     i^oxia  did  not  serve  as  a  stiirailus  to  erythropoesis  in 
oold  blooded  animals  such  as  turtlesj  nor  could  tliis  species  make  the  circulatory 
and  respiratoiy  adjustments  ^^hidi  warm  blooded  animals  cano     Ifee  respiratory 
physiolosr  of  uMertmter  s^irorasrs  was  ^so  investl  gatedo     B^  stacking  os^gsn 
consumption  and  detemiimjag  ths  coefficient  of  oxygen  utilization^  it  was  found 
tiiat  aa  urderwater  swiBStting  rate  of  Go?  knots  was  most  efficient  although  th© 
efficiency  did  not  exceed  5ol^o 

Analgesics  ■=>  The  separation  of  pain  relieving  and  addicting  properties 
continues  to  be  a  goal  of  NIAMD's  chotaists  aM  liolo^stso     A  number  of  new 
corapourKls  were  prepared j  some  of  which  appear  promising o     On©  coM^Jound  in 
particular  (S^Cm^lTydrossyphenyl)  2-methylmorphan)  had  analgesic  activily  e<|ial 
to  itsarphine  in  animals  but  without  the  side  effects  chs'acteristic  of  mcsrphineo 
Quantities  of  the  coicpaind  are  bsing  prepared  for  addiction  studieso     Numerous 
contributions  were  mads  to  the  chemistxy  and  structure  of  caapounds  related  to 
analgesics o     Synthesis  of  potential  new  analgesic  agents  related  to  thebains^ 
moqphinej  and  msthodone  have  rsesived  partial lar  attention© 

Shock  =>  Important  additional  data  has  been  collected  in  man  estatiishing 
the  safety  and  efficacy  of  cral  saline  and  soda  in  the  treatasnt  of  bim  shock o 
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In  aninsals  studies,  praLiminaxy  data  suggests  that  the  tiraing  of  colloid  -aierapsr 
in  relation  to  swelling  in  injured  areas  Bjay  be  quite  ln^ortant  in  tberapjo     The 
simultaneous  use  of  tie  synthetic  plasma  expanders^  desctran  aM  PVP,  is  being 
studied  in  dogs  to  deterrain®  oompatibiliigr,  effects  on  renal  hemo«^nard.csj 
possible  tissue  localization  and  damageo 

Microbes  -  fJIAMD's  pathologists  have  cooperated  with  numerous  scientists 
in  other  instituiss  in  various  infectious  disease  investigationso     Other  studies 
are  being  coiKiucted  to  concentrate,  separate,  and  purify  viruses  by  chroi!iato= 
graphic  techniques »     Several  drugs  have  been  found  which  are  suy®rior  to  sulfonas 
in  treating  mouse  leprosy o     A  saturated  solution  of  sulfamethazine  in  drinking 
water  appears  to  ccntrol  coccidiosis  in  rabbitso     A  booklet  was  published  on  the 
identification  of  helminths  and  protosoa  in  laboratory  animalso     The  incidence 
and  pathological  featores  of  histoplasmosis  in  dogs  and  cats  was  d@t©nain©do 

Kieroscopy  <=  The  visualisation  of  living  and  dead  mattsr  at  hi^  magnifi- 
cations is  an  integral  part  of  many  researda  pro  grass  in  this  institute  o     Gon^ 
siderable  progress  has  been  made  in  devising  or  adapting  chemical  reactions  to 
obtain  more  irecise  localization  and  identification  of  substances  in  td-ssasso 
For  example,  it  was  found  that  nerve  cell  aaelanin  is  diffident  frcsa  other  iKlaninSo 
Histodienical  enzjm®  loc^J-sations  indicate  a  diversity'  of  function  as  well  as 
morphology  in  the  several  segamits  of  the  n^hrono     Soje®  progress  has  baen  made 
in  devising  a  histochemical  technics  to  localize  thyroxino    Utiliaij:^  the  very 
high  magnifications  of  tiie  electron  ndcroscope,  it  was  found  that  a  bacteriophage 
had  a  capsule  composed  of  striated  fibers  rather  than  the  eaqiected  gelo    Certain 
bacteria  revealed  cell  walls  of  perfectly  ordered  spSsrical  macro  molecules  with 
flagella  cougjosed  of  helical  structures  showing  an  underlying  regularity  in 
macromoleoilar  structui^o 
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Taji:icolo^  =>  lodates  are  &  desirable  vehicle  in  iodising  table  aalt  where 
heat  and  hmidity  make  iodide  iti?)ractical«    However,  the  safety  of  iodates  is  not 
establi^edo     NIMD  scientists  h&ve  oonoluded  the  first  portion  of  a  stucfy  whlchj, 
"bfy  extK*spolating  animal  data  to  manj  shc35?s  a  large  margin  of  safety  in  ^ite  of 
the  fact  that  iodates  are  nsore  toxic  than  iodideso     Thiosulfate  aM  bicarbaiat© 
are  effective  in  reducing  iodate  toxicityo    Addition^,  studies  of  iodates,  par-= 
ticularly  as  to  their  raethemoglo'fcin  producing  tendencgr^  uill  be  necessary  before 
final  conclusions  as  to  safety  for  raan  can  be  predictedo     Toxic  doses  of  iodates 
were  shown  to  damage  the  pailetal  cells  of  the  stomach  and  Hsi  retina o     A  survey 
of  "the  clinical  toxicity  of  antibiotics  has  been  made  and  prepared  f  ca*  publicationo 
A  book  on  the  toxicity  of  halogenated  hydrocarbons  has  been  submitted  for 
pubHcatlono 


Analysis  of  KIH  Program  Activities 
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National  Institute  of  Arthritis  aid  Metabolic  Diseases 
Extranmral  Activities 

The  NationsO.  Institute  of  Arthritis  and  Metabslic  Diseases  supports 
four  extranmral  activities!  1)  Grants=>in"Aid  for  Research,  2)  Research 
PellowshipSi,  3)  Traineeshipsj  and  U)  Trairdng  Grant So  The  last  tmaed  program 
was  activated  daring  the  last  two  months  of  the  year  and  at  the  end  of  the 
year  no  grants  had  "been  w&dQo 

Research  Grants 

At  the  end  of  fee  year  there  were  a  total  of  1^28  active  rssaareh  projects 
representing  a  sum  of  1^5020, 712 o     The  distribution  of  tlBse  projects  is  as 
follows  $    Arthritis<=89i)  Diabet0S«69s  Ifotrition»309  Diseases  of  Bl®®d=2lAj  Allergy- 
12^  Diseases  of  the  Liver=>llo    Under  the  heading  of  Metabolism  fte  follo^d.ng 
areas  were  represented?     Adreml  Gland  aid  Hoirajnes^aUs  ThgiToid  Gland  and 
Honnones<=235  Kidney  llj^  Pitidtary  Gland  and  R<smm@s=-13p  Digestive  Tracts 
inclu<ti.Qg  Pancreas,  =135  basic  studies  including  EnsjFine,  Protein,  Water,  Mineral, 
Phospholipid  and  YitaEin  stadies=6i4o    Th©  remairdng  laisGeUanoous  studies  have 
to  do  with  gsmral  endocrine  disturbances,  growth  and  development ,  and  pr©gnan<^o 

During  the  past  year  particular  attention  has  again  bean  paid  to  stiraa^ 
lation  of  research  in  ifce  fields  of  diabetes  and  arthritiSo     These  areas  'nave 
been  particularly  neglected  in  the  past  and  it  is  int^estii^  to  note  that  funds 
from  this  Institute  alone  ga-se  more  support  during  19$k  to  arthritis  and  rheu= 
matic  diseases  than  did  all  governsnent  and  private  agencies  in  195Qo    In  1951 
the  National  Institute  of  Ar^iritis  and  Metabolic  Diseases  supported  12  arthritis 


projects  in  8  stateso     This  past  2?ear  89  projects  h&ve  receiTQd  supparto     These 
are  located  in  2$  states  arsi  the  District  of  Columbia  o    At  the  InteriiBFaeeting 
of  the  iteeriean  Rheamatiaa  Association  held  in  Be-Uiesda  in  November  19^Us  over 
half  of  the  papers  presented  were  the  result  of  studies  aipported  tgr  the  funds 
of  this  Institutso    It  is,  of  touts©,  apparanfc  that  we  have  at  the  present  tdme 
no  knowledge  of  the  precise  steps  toward  tiie  ultimate  solution  of  the  problsa  of 
arthritis o    It  is  possible^  in  fact<==likely,  that  mai^  projects  that  receive 
their  support  not  only  from  this  Institute  but  from  other  sources,  which  at 
present  have  no  apparent  relationship  to  arthritis  jnay  prove  to  be  the  k^  steps 
in  the  ultimate  -victoiy  over  this  disease o     For  these  reasons  our  present 
^assifications  are  obviously  superficisGLo 

Accoiaplishiiient  Highlights 

lo    Margr  phases  of  clinical  arthritis  are  being  studied^    The  problem 
of  getting  tte  crippled  arthritic  back  to  work  is  one  supported  Igr  this  Institute 
which  has  been  the  subject  of  statfyo    By  means  of  intensive  rehabilitation  pro<= 
cedures,  in  17  patients  severely  disabled  by  arthritis j,  13  haira  been  discharged 
from  the  hospitalj  6  of  these  are  now  self=sufficiento     One  has  been  job=>placedo 
The  other  7  are  partisiLly  self=>suffici®ito     Of  21  less  severely  disabled 
patientSj  all  have  been  discharged  frcra  the  hospital  and  16  are  self-sufficient, 
while  5  are  parlaally  so  witii  an  average  increase  of  16^  in  flinction<,     Seven  of 
these  last  3.  patients  have  full=tinie  jobso 

2o     Of  the  projects  dealing  with  fundamental  studies  of  connective  tissue^ 
one  in  particular  has  brought  out  sob©  interesting  findings©     A  "baildtog  block" 
of  connective  tissue  is  the  substance  knoHn  as  collagen a    ^y  chemical  treatment 
of  this  material  it  has  been  possible  to  visualize  thrxju^  the  electron=inieroscopo 
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changes  in  its  structureo     Treatsaent  ii^.th  one  chemical  apparently  dissolves  the 
material  J  bit  it  can  be  retiirisd  to  its  previous  ccraplicatad  physical  appearance 
hy  treatJttant  of  this  solution  Mtii  another  chemical  substanceo 

3o    Advances  have  also  been  rnade  in  the  study  of  joint  iluido    In  ttie 
past,  all  studies  of  joint  fluid  have  been  done  on  fluid  which  has  been  removed 
eittier  from  aniaals  or  from  hvniaans  with  damaged  joints  or  from  hamans  at  autopsyo 
It  has  been  thought  to  be  impossible  to  be  able  to  collect  a  Sufficient  smount  of 
normal  human  joint  fluid  for  physic^  and  chemical  stadies*    Using  a  siispla 
technic,  a  groap  of  investigators  have  finally  hit  upon  a  method  to  obtain  fluid 
froa  the  joints  of  normal  living  human  subjects  arai  faavs  discovered  in  it  a 
hitherto  unidentified  substance  which  is  not  present  in  ^ae  joint  fluid  of 
patients  ^th  rheumatoid  arthritis  nor  in  nonaaL  human  soruiao    Studies  to  identify 
and  learn  the  sigiiificance  of ,  this  material  are  under  way© 

lio    In  "Sie  field  of  diabe'bes  ccsisiderable  attention  is  beirg  paid  to  the 
natural  course  of  the  disease  qvbt  a  long  period  of  time  with  particular  reference 
to  some  of  the  degenerative  complicationso     E^  these  studies  new  knoisledge  is 
beii^  gained  of  the  natural  course  of  the  disease  under  various  t^^es  of  treatnsnt 
One  team  of  invesiigators  has  studied  1^86  diabetic  patients  who  devalopsd  diabetes 
during  childhood^,  and  ■who  have  had  the  disease  for  up  to  30  years o     Forty  of  thes© 
patients  have  died^  and  of  those j  infection  or  diabetic  acidosis  have  accounted 
for  inost  of  the  deaths  in  patients  ^o  have  had  tte  disease  li^s  than  tenyearso 
Heart  and  kidn^  disease  accounted  for  ijO^  of  the  deaths  in  patients  ^o  had  had 
diabetes  more  liian  ten  years o 

5o    The  majorilgr  of  individuals  who  develop  diabetes  in  adult  life  are 
obeseo    Better  understanding  of  iixe  disturbances  of  the  metabolian  of  fat  and 
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sttgars  is  important  in  understand! rg  better  ths  nature  of  diabetes.     Such  a 
stady  is  being  carried  oat  on  a  grant  from  this  XnstitutQo     Dogs  aM  rabbits  are 
made  diabetic  and  the  motaboliaa  of  glucose  and  fat  is  being  slaidisd  by  our  most 
ad'^ranced  technics^ 

60    It  has  been  possible  to  make  insalln  radio»actlvi9o    \^iSti  this  advance^ 
a  more  complete  understanding  of  the  way  insulin  acts  and  its  distribition  and 
nsetabolisai  is  availableo     IJs&ensive  studies  along  these  lines  are  being  supported 
by  grants  to  seversQ.  institutionso 

?o     The  importance  of  proper  natrition  in  pregnanqr  i&B  long  been  recog=> 
niaedo     Only  recently,  however^  has  it  been  demonstrated  that  defieimcies  of 
certain  vitamins  in  ihe  diets  of  pregnant  animals  have  been  found  to  cause 
profound  results  in  the  off  springo    For  example,  lack  of  vitamin  A  in  the  diet 
causes  malformations  of  the  ^e,  the  hearty,  the  diaphragm  and  the  urogenital 
organso     Yitamin  D  defici®^cy  in  tte  mother  causes  a  great  vaxiety  of  changes 
in  the  bones  of  the  offsprings 

Research  Fellowships 

Porty^three  research  fellowships  were  awarded  during  the  year© 

Trainos ships 

Sevenlgr^four  trainees  in  arliiritiSj  diabetes,  and  metabolic  diseases 
received  awards.     In  addition,  on©  clinical  fellow  in  rehabilitation  was 
appointado 
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National  Institute  of  Arthritis  and  Metabolic  Diseases 
Clinical  Invesii  pit  ions 

Adrenal  Steroids 

The  past  year  has  witnessed  in  this  countsy  and  in  Europe  a  resurgenoe 
of  interest  and  vigorous  research  acti^V  in  the  chemical^  physiological  and 
dinical  aspects  of  adrenocortical  steroidso     The  isolation  and  identification 
of  aldosterone,  the  ^nthesis  of  radioactive  l^rocortisons  and  cortisone  acetate, 
and  the  devQlopment  of  better  methods  for  the  l£o  chemical  ana^sis  of  IT^fcydrosy^ 
cor1±costerones  were  chiefly  responsible  for  these  renewed  efforts  in  medical 
scientific  researeho     Scie^itists  in  Clinical  Irwestigations  of  NIAMD  have  actively 
jarticipated  in  this  fresh  asaaulto 

Utilising  radioactivQ  i^drocortisone  and  ireprovsd  nisthods  for  biochisaical 
analysis  of  17<=hydro35ysteroids  and  IT^ketosteroids  developed  in  this  laboratory^ 
the  rate  of  endogenous  productioni,  tamover  rate,  physiological  disposition  and 
metabolic  fate  of  hydrocortisme  were  deteridiied  botfe  in  the  experimental  ariiaal 
and  in  man  during  health  and  disease.     It  was  discovered  that  toe  adrenal  cortex 
in  normal  man  produces  appro sinately  hO  mge  of  hydrooortisona  daily,  that  tlB 
metabolic  pool  consists  of  3  to  1*  mgo  and  that  this  pool  is  tamed  over  approxi^ 
mately  ten  times  a  dayo     i^drocortisone  in  either  Pharmacol ogical  or  physiological 
(trace)  amounts  was  found  to  have  a  mean  half -life  in  plaana  following  its  intra= 
venous  infusion  into  noimal  stSb  jects  of  ll5  minutes^     Cortisone  disappeared  froa 
i2ie  plasma  tid.c©  as  rapidly  as  hydrocortisone  (65  minutes),,     The  rate  of  disap^ 
pearance  of  hydrocortisone  from  the  plasma  aas  marfcedly  delayed  in  patients  tdfe 
liver  disease  aM  was  much  accelerated  in  patients  with  thyrotoxicosiso     Iso topic 
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hjrdrocortisone  administered  to  noiraal  man  in  large  or  trace  asnmnbs,  intra= 
venously  or  orally  was  very  rapidly  excreted,  almost  enttreLy  in  the  urineo 
Fiffgr  percent  appeared  In  the  urine  wife  the  first  six  hours,  additional  30^  in 
fee  next  18  hours  and  10^  more  in  ^e  foHowing  2U  hoTacso     On3y  ^%  appeared  in 
the  feces*     Thss  9S%  of  the  administered  radioactivity  ^ as  recovsredo     No  isotope 
was  demonstrated  after  5'6  hours  and  none  appeared  in  the  eapis^ed  carbon  dioxideo 
The  biological  mechanism  for  inactivation  of  hydrocor tisom  ard  cortisone 
in  mammals  has  been  defined  liy  Institute  scientistSo     Ensymes  have  been  isolated 
in  the  gx'anuls-free  cytoplaaa  of  the  rat  liver  which  convert  adrenal  steroids  to 
their  inactive  "tetra^hydro"  formo    T&ro  enzyira  ^rs  terns  are  involved  in  this 
precGSSo     En^TJie  I  reduces  atrtisane  to  dihydrocorHsone,  possesses  low  activity 
arid  requires  TPNH  as  a  co-factoro     Ensyme  II  completes  the  process  and  mediates 
the  reduction  of  dil^droeortisom  to  tetrahydrocortdsonee     The  second  enzyme  o&n 
utilize  either  DPWH  or  TPNH  as  a  co-=»f actor  and  in  contrast  to  tte  first  en^me  is 
very  active  and  lacks  specific i^g  rettueing  other  dihydros teroids  besides 


In  addition^  the  manner  in  which  tfe  reduced  tetrahydro  corticosteroids 
are  subsequently  oonjugatsd  as  their  glueuronides  has  been  elucidatedo    Uridine 
diphosphate  glucuronic  acid  has  been  found  to  be  ths  active  glucuronide  donor 
for  this  process  o     This  co=f actor  is  presait  in  manjnalian  liver  and  ^th  the  aid 
of  an  enzyme  found  in  the  microsomes  of  hepatic  calls  transfers  its  glucuronic 
acid  to  the  steroid o     Purification  of  ths  esigj-me  and  studies  as  to  its  specificity 
are  under  investigation  at  pressnto     It  is  appai'snt  that  uridine  diphosphate 
glucuronic  acid  serves  as  a  co^f actor  in  the  fon-natica  of  many  other  glueuronides 
and  is  therefore  of    paramount  biologic  importaneeo 
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Steroid  chemists  have  repeatedly  demonstrated  ihan  an  ajsquisite  relation- 
ship  exists  between  the  chemical  structure  of  adrenal  steroids  and  thsir  physios- 
logical  properties.     Clinical  investigators  founds  ^  addition^,  a  very  close 
correlation  between  the  structural  forjmla  and  the  therapeutic  capacities  of 
these  hoimoneso     The  addition,  rasmval  or  trarBfor  of  a  single  atom  or  substit«= 
uent  in  the  corticosteroid  molecule  may  effect  a  drastic  charge  in  its  clinical 
effects  or  indeed  its  therapeutic  potency© 

Unremitting  efforts  have  been  made  by  the  synttetic  chemists  to  produce 
a  steroid  possessing  high  anti=>inflaHsmatory  or  antirhmmatic  potencyo    Tsjo  such 
compounds,  raetacortaadralone  and  metacartandracinj  were  submitted  to  ffiAMD  for 
clinical  trial  and  evaluation  in  August  and  October  l^ijo    Tested  in  IB  patients 
with  rheumatoid  arthritis  who  failed  to  irapro'ro  with  cortison©,  li^ydrocortisone^ 
corticotropin,  goM  osmpounds  or  phenylbataaone,  tte  new  steroids  indlaced  a 
speetacular  clinical  respor^e  in  all  but  twoo     These  tefo  patients  had  far  advanced 
arthritis  with  irreversible  destructive  changes  in  many  joints o     Even  tiiey  shasjed 
definite  but  not  dramatic  in^rov^isento     The  new  steroids  were  found  to  have  3  to 
h  times  the  potency  of  cortisone  or  h^fdrocortisoneo    This  enhanced  poten^  was 
not  accompanied . by  a  corresponding  increase  in  tte  severity  or  frequenqj^  of 
undesirable  side-effectso     It  was  demonstrated  that  iiiese  steroids  possessed  the 
physiological  properties  of  adrenocortical  homeneso     It  is  planted  to  subject  to 
clinical  trial  at  NIAMD  additional  steroids  as  Ihey  are  synthesized  or  isolated 
provided  there  is  evidence  to  believe  from  preliminary  studies  on  animals  that 
they  may  have  anti=inflanmato2y  propertieso 
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Conmctive  Tissue  Metabolism 

Although  rfietunatoid  arteritis  is  clinic al3y  the  most  iniportesit  of  the 

diseases  affecting  joints  little  is  known  tod^  of  its  underlying  pathogmesiSo 

The  structures  of  joints  are  nsde  up  of  connective  tissue  which  contains 

characteristic  sugars  rich  in  hexosamine.     Institute  scientists  have  discovered 

that  iso  lated  f ragsssnts  of  connective  tissue  retained  their  edacity  to  produce 

hexosamineso     Th^  have  further  shown  that  the  ccncentration  of  hexosamine  in 

connective  tissue  is  directly  influenced  ty  hormones  secreted  lij  the  thyzoid  and 

anterior  pituitary  glands o     Th^  have  also  collected  important  infozraation  con° 

cerning  the  nature  of  soma  of  the  changes  observed  in  disease  processes  and  laay 

lead  to  a  better  understanding  of  the  pattog  eiB  sjs  of  certain  rheumatic  diseases^ 

especially  rheumatoid  ar-Siritiso     New  techniques  have  been  devised  during  the 

course  of  these  studies  which  may  help  provide  inore  information  along  these  linsso 

Specific  Serological  Test  for  Rheumatoid  Arliiritis  and  the  Mature  of  tlie 
=—  .         __„____  Factors  Involved  "~^ 

A  test  proven  useful  in  the  diagnosis  of  rheumatoid  arthritis  depends 
up&n  iJie  capacity  of  s^^im  from  such  patients  to  agglutinate  sensitised  sheep  red 
blood  call So     This  serological  test  tms  been  refined  so  that  at  present  it  is 
positive  in  about  90%  of  the  patientSo     In  the  course  of  study  yielding  a  specific 
agglutinatii^  factor  in  serum  from  , arthritic  patients  it  was  discovered  that  tMs 
serum  lacks  an  agglutination  inhibitor  found  in  the  euglobulin  fraction  of  normal 
plaana  protein.     The  activity  of  this  inhibitor  te.s  been  matched  ^fith  a  siir^jle 
synthetic  polypeptide  which,  when  injected  into  patients,  partially  reverses  the 
agglutiimtion  reactiono     This  abnormality  in  the  constitution  of  the  plasma 
proteins  in  patients  with  rheumatoid  artitritis  is  being  further  explored  to  ascer'= 
tain  whether,  ty  its  reversal,  a  renission  in  the  disease  process  can  be  inducedo 
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Anemia 
The  life  expectant^  of  Ifae  red  blood  cell,  ^eiher  in  a  nomal  or  in  an 
anemic  aibjectj  has  in  the  past  been  estimated  tgr  the  Ashtgr  techniqxeo     This 
procedure,  involving  a  trans£Usion  of  blood  from  another  donor,  involves  hazard 
of  transfiision  reaction  as  weLl  as  hcmologous  serum  hepatitis©     Institot© 
scientists  have  perfected  a  far  simplar  and  safer  techniqus  involving  the  mth>= 
dratral  of  a  anaU  sample  of  the  patient's  blood,  tagging  of  these  red  cells  with 
radioactive  chronium,  and  reinjec1d.on  of  these  labeled  red  blood  cells  into  the 
same  sabjecto     Clearly  the  under standi]:ig  of  the  mechanism  leading  to  anemia,  in 
aigr  circumstsace,  requires  exact  knc^Aedge  cf  the  viability  of  the  red  cells,  and 
this  knew  ledge  is  nm  readily  available©     A  hitherto  unsuspected  difference 
between  men  and  •^romen  in  this  regard  has  alrea<^  been  broaght  to  lighbo 

Sjapates 
The  attack  upon  diabetes  has  been  multidisciplinedo     In  this  disease, 
attributable  to  a  relative  or  absolute  d©ficienQr  of  insulin,  the  most  prominent 
disturbance  metabolic  ally  is  of  the  utilization  of  body  sugars  by  certain  tissueSo 
Improved  diagnosis,  prophylaxis  and  therapy  mast  rest  upon  an  increasingly  precise 
understanding  of  the  defects  underlying  'the  disease*     At  a  pirely  chemical  level 
the  reactivities  arai  structural  relationships  of  the  several  sugars  are  being 
studiedo     At  an  ©nV^ological  level,  the  metabolic  patlways  wherely  sagar  is  con- 
verted into  other  products  and  Is  ultimately  burned  in  the  toc^  m-Q  being  inves= 
tigatedo     A  novaL  route  of  glucose  oxidation,  hitherto  but  vaguely  outlined^  has 
been  systematically  explored  and  explained  by  Institute  scientlstso     The  intimate 
mechanism  of  sugar  storage  in  the  animal  is  under  investigation  by  n&g  technicpeSo 
Endocrinolo ^cal  studies  are  directed  toward  a  clearer  understanding  of  the 
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relationship  of  insulin  and  iis  antagonists,  and  a  prc^ram  has  been  initiated 
designed  to  clarify  the  nature  of  anti^insulin  agsnts  which  occur  in  ths  blood 
of  some  diabetic  patients o     Finally  the  metabolism  of  those  cells  of  the  pancreas 
responsible  for  insulin  production  is  to  be  studied,  in  the  hoj®  of  finding  an 
explanation  for  their  curious  and  unique  function<. 

Tigroid  FaiKstion  and  Disease 
It  has  been  found  by  Institute  scientists  that  the  normal  liver  is 
capable  of  removing  a  large  amount  of  the  protein  bcsii^  iodine  circulating  through 
it  as  detejrmined  by  coirparison  of  arterial  atai  hepatic  venous  bloodo     Ti^rroid 
homogenates  have  been  found  to  Isave  tl^  ability  to  utilise  iodide  converting  it 
to  monoidotgrrosine  and,  especially,  to  an  intenrodiate  iodiiB  form  which  is 
extractable  by  carbon  disulfideo     These  studies  represent  new  approaches  to 
several  aspects  of  thyroid  physiology  and  diseaseo     These  include  the  mechanism 
of  honnone  ^Tithesis  in  the  noxmal  and  diseased  thyroid^  the  role  of  tlB  liver 
in  thyroid  hormone  metabolism,  and  the  role  of  the  ^ecific  tl^roocine-binding 
protein  in  thyroid  physiologyo 
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to  prevent  dermatitis  in  B5  defLeiencyo  Dietary  atirsoiiycin  had  an  effect  opposite 
to  penicillin  in  B6  deficiency.  Penicillin  wotild  not  prevent  the  deleterious 
effects  of  aureomycin. 
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PROJECT  DESCRIPTION  ~  Studies  with  the  B  -^taniin  niacin  are  being  continued  because 

of  its  iuportance  in  health  and  in  metabolic  rsactionsb 

Ao  Alloxan  diabetic  rats  appear  to  be  unable  to  convert  tryptophan  to  niacin  as 
judged  by  their  failure  to  excrete  normal  levels  of  urinary  N^^metl^rlnicotin^ 
amide  (NM)  following  tryptophan  (T)  dosagg;,  although  they  do  respond  follo^'ing 
dosage  %^th  niacin^  niacinaroide^  or  M4H.  Control  of  diabetes  with  insulin  leads 
to  a  normal  T  to  NM  conversiono  Feeding  of  fructose  to  diabetic  i=ats 
ameliorated  the  signs  of  diabetes  but  did  not  ImpvoYe  the  T  to  NM  conversion,, 
The  conversion  of  niacinamide  to  MM  appears  to  be  inpaired  in  soim  diabetic 
rats  but  not  to  thB   extent  the  T  to  NM  conversion  is  affeetedc  Adninistration 
of  T  to  diabetic  rats  resulted  in  elevated  blood  sugar  curves o 

Rats  made  diabetic  by  other  means  will  be  investigated  to  detennine  whether  they 
too  shm  an  impaired  T  to  mm  conversiono  Atteiipts  ^fill  be  made  to  detemine 
the  nature  of  this  metabolic  defect  more  preciseljo  Espeilmants  are  underway 
to  and  whether  human  diabetics  exhibit  a  defect  in  T  metabolism  similar  to 
the  rato 

Bo  3°>Aeetylpyridine  (3=4?)  (a  niacin  antagonist)  studies  have  been  continued  in 
.  dogs  and  rats.  The  dog  studies  have  showi  that  B^AP  acts  either  to  replace 
niacin  or  as  an  antagoni.st  depending  on  dosage  and  the  nutrition  of  the  dog 


ilAL  KO. 


with  respect  to  niacin*  Mormal  aid  niacin  defieient  dogs  convert  >=.AP  to 
niacin  as  shown  by  KM  excrstion  and  the  prevention  and  treatment  of  black- 
tongue.  Niacin  deficient  dogs  appear  less  able  to  make  this  conversiono 
Marked  toxic  s^rniptonis,  including  raultiple  paralyses,  sometimes  result  whan 
3=AP  is  given  to  niacin  deficient  dogs^  or  ^ri.th  large  doses  to  normal  dogs„ 

Pathological  examinations  are  being  conducted^  especially  on  brain  and  spinal 
cord,  to  determine  the  basis  for  the  paralyses  noted  above. 

In  rats,  experiments  have  been  conducted  to  determine  whether  the  lack  of 
ability  to  convert  3°AP  to  niacin  is  specific  for  niacin  deficiency.  To 
date  t|ie  conversion  of  3-AP  has  been  tested  in  riboflavin,  pyridoxine,  thiamine, 
pantothenxc  acid  and  niacin  deficiencies.  Only  xd.th  niacin  deficiency  were 
the  animals  unable  to  make  the  conversion. 

The  role  of  com  in  the  etiology  of  pellagra  is  being  approached  bgr  studying 
the  effect  of  alkali  treatment  on  the  "availability"  of  niacin  and  tte  general 
nutritive  value  of  com  in  studies  ra.th  dogs.  Com  is  being  treated  under 
various  conditions  TO.tli  la,  K  or  Ga  hydroxides,  Itader  appropriate  conditions 
any  of  these  treatments  seems  to  increase  the  supply  of  niacin  as  judged  hv- 
m  excretion.  This  finding  ^11  be  checked  by  studies  on  the  prevention  of 
blacktongue  in  dogs.  Treatment  of  ^ole  corn  m.th  lime  (as  in  the  raaking  of 
Mexican  Tortilla)  did  not  produce  the  same  effect  mentioned  above. 
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PROJECT  DESCRIPTION 


Previous  work  has  shotim  that  large  amounts  of  dietary  vitamin  C  or  sirall 
amounts  of  certain  antibiotics  have  the  ability  to  decrease  markedly  the  rafs 
requirement  for  a  variety  of  B  vitaminso  Current  wDrk  is  directed  toward  elusidat= 
ing  the  mechanisms  of  these  effects  using  various  routes  of  adninistesrilag  tha 
substances,  -vitaHiji  balance  taclxaiqueSj  and  dietary  manipiiLations,  It  has  been 
found  that  penicillin  adninistsred  parenterally  finds  its  way  into  the  gastro- 
intestinal tract  via  the  bilQ,  Technics  have  been  developed  to  divert  tlie  biliary 
secretions  from  the  intestiral  tract  as  an  approach  to  determining  whether  ant:*  =3 
biotics  exert  their  vitamin  sparii^g  effect  in  the  G-=I  tract  or  in  the  tissues » 
Other  studies  have  shown  that  whatever  the  mechanism  may  be,  D^rge  anounts  of 
dietary  vitamin  C  result  in  an  increased  stpply  of  certain  B  vitamins  in  tissueso 
Tlxis  work  may  have  considerable  significance  in  elucidating  the  various  factors 
which  influence  vitamin  requirenients,  as  well  as  throwing  considerable  light  on 
vitamin  metabolismo 

Bo  Histidine=»Folic  Acid  Metabolisa 


Previous  work  has  shown  liiat  folic  acid  deficient  rats  excrete  a  urinary 
compound  which  has  been  isolated  and  tentatively  identified  as  formJmino  glutamic 
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acid  and  that  this  corrpound  arises  from  the  amino  acid  histidinoo  Current  work 
is  directed  toward  defining  the  conditions  imder  t^hich  this  conpound  is  excreted, 
especially  with  load  tests  of  histidine,  as  an  approach  to  develop  a  biochemical 
test  for  folic  acid  deficiency  and  to  the  mechanisms  tfhich  prevent  folic  acid 
deficient  animals  from  completely  metabolizing  histidinso 

C.  Metastatic  Calcification  in  Mice 

C3H  mice  fed  a  purified  low  protein  diet  develop  calcified  lesions  in  heart, 
muscle,  arteries  and  lungs »  The  influence  of  various  dietary  ST:?)plements  and 
dietary  modifications  are  being  studied  to  detesanine  the  etiology  and  pathogenesis 
of  this  syndrome.,  It  has  been  shown  that  calcification  is  greatly  lessened  by 
increasing  dietary  protein  and  by  certain  supplements.  These  escperiraents  may  shed 
light  on  certain  types  of  arteriosclerosis  and  possibly  on  vmioiowi  nutritioiial 
factors. 
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PROJECT  DESTRIPTION 

Previous  animal  experiments  in  this  and  other  laboratories  have  showi  that 
amino  acids  lysine  and  threonine  significantly  improve  the  nutritional  value  of 
rices  wheats  rye,  bread  and  certain  "poor"  diets  typical  of  Puerto  Rico  and  India,, 

Current  work  is  directed  toward  finding  foods  which  constitute  good  sources 
of  lysine  and  threonine  to  sipplement  these  cereals.  Particular  attention  is 
devoted  to  sources  of  threonine  since  lysine  can  be  produced  cheaply  by  synthetic 
means  o  A  dried  alga  (Scenedesmus  ob3.lq.uus)  has  speared  very  promising  in 
preliminary  testSo 

The  significance  of  this  work  relates  to  the  possible  in^yrovement  of  the 
predominantly  cereal  diets  ©ansumed  in  large  sections  of  the  world  where  protein 
undernutrition  is  especially  prevalent.  The  effect  of  lysine  and  threonine 
supplements  in  humai  diets  is  being  e3q>lor8d  (see  item  13). 
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Animal  Studies 


The  pxirpose  of  the  study  is  to  relate  rapidity  of  growtii  to  the  composition 
of  the  boc^s  to  the  developsient  of  disease  and  to  longevity*  Various  diets  are 
fed  to  produce  planes  of  gro^rth  varsdng  from  severe  retardation  to  above  normalo 
Two  strains  of  animals  are  being  used,  one  is  ratui^lly  slow  growing  which  is 
not  ejspected  to  become  obese,  and  the  other  is  a  z'apidly  growing  strain  which  is 
expected  to  become  obese. 

The  study  is  es^ected  to  require  3  years  and  has  not  progressed  far  enough 
to  yield  major  findings  except  to  state  that  the  methods  employed  have  yielded 
the  desired  planes  of  grwrfch  as  determined  by  carcass  analysis o  A  method  has 
been  developed  to  estimate  body  fat  in  rats  by  specific  gravity o 

The  significance  of  the  project  relates  to  the  influence  of  diet  in  obesity 
and  the  degenerative  diseases  and  to  influences  of  growth  during  "childhood"  to 
eventual  adult  health  and  longevity* 

Clinical  Studies 

Height-weight-age=>sex-color=>economic  class  data  have  been  obtained  on  10,975 
6  to  8  snear  old  children  who  were  in  the  public  schools  in  Philadelphia  between 


Niaffi  -  62113-5  °2= 

SERIAL  NOo 

1925  and  19h9o     The  data  have  been   analyzed  with  ihe  follotdjis  resutlss  Children 
from  good  socioecononiic  areas  were  consistently  taller  and  heavier  than  those 
from  less  ifavored  areas.  All  groups  of  children  showed  a  distinct  secular  increase 
in  growths  Alterations  in  growt.h  patterns  and  in  attained  heights  and  weights  ^vere 
found  in  the  depression  years  of  the  1930 'so 

The  significance  of  this  study  relates  to  the  possibility  of  using  periodic 
height-weight  irteasurements  on  children  to  yield  a  continuing;  index  of  nutritional 
status  in  this  country. 

It  is  planned  to  broaden  the  study  to  relate  the  pattern  of  growth  during 
ahilfeiriDod  to  adult  obesity,  disease  and  longevityo 
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HER  I?WESTIGATCES 


PROJECT  DESCRIPTION 

Objectives?     To  deteimine  the  influence  cS  hcfrmones  on  carbolTjfdrate  metabolism 

and  on  the  proteins  in  raaseles  ard  pelts  of  animals  of  various  ageSo 

Methods  Bnployed;     Varicsis  endoerins  glands  are  removed  from  yoang  es^perimental 

animals  (rats,  mice,  guinea  pigs)©     Some  of  tbsse  animals  ars 
treated  with  a  varie-ly  of  hormone  pr^arationSo     At  tte  end  of  tlia 
esqjeriment  the  animals  are  ki3J.ed  and  appropriate  msasuroments  are 
mad©o     Selected  muscles  are  r^idly  excised,  frozen  in  carbon  dioxide^ 
powdered,  and  thsi  extracted  uith  a  salt  rolu'biono     Purified  proteins 
fractions  are  prepared  by  precipitation  proiC8(to'©So     Pelt  protalns 
are  extracted  using  a  variety  of  eluting  agentSo 

Glucose  tolersmces  (oral  and  intravenous)  were  mad©  on 
noimal  and  thyroideetomized  rats^  some  of  which  had  been  force-fsd  to 
increase  liiQir  body  wei^to     The  food  intal®  of  some  i3ormal  rats  was 
restricted  so  that  the  rats  -s^ighed  the  same  as  the  thyroidect-omised 
animals o 

Thyroxine  has  a  marked  influence  on  protein  formation  as  shc^m 
by  the  increase  in  tody  weight  and  zmisclQ  protein  content  ©f 
hypophysectomized  rats  injected  ^th  this  hormonso 

Both  oral  and  intravenous  glucose  tolerances  of  ti^rroidectomised 
rats  were  in^jairedo     There  was  no  effect  of  food  intake  or  body  sise 
on  the  oral  and  intravenous  tolerance  curves  in  nox^iial  aM  thyroidQC<= 
tomized  ratSo     The  maxiimim  blood  glucose  level  in  thyroid ectomized  rats 
daring  the  oral  test  was  S0%  above  ttiat  of  rormsls,  probably  due  to  an 
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impaired  rate  of  glucose  removal  from  the  bloodo  The  I0.ood  glucose 
removal  rate  during  Hia   intravencsis  test  was  slower  than  noiTOal, 
presuioably  due  to  a  delay  in  urinajry  glucose  excretiono 

Preliminazy  evidence  indicates  that  ^©n' young  rats  are  not 
given  any  food  for  68  hoars,  there  is  a  substantial  decrease  in  the 
percentage  of  ngrosin  in  mascle,  ^th  none  of  the  other  muscl©  proteins 
showing  a  similar  change© 

Significanoe  to  NIAMD  Research;  Since  a  number  of  metabolic  diseases  are 

associated  wi-tti  inarked  disturbances  <£   body- 
protein  fcrmatlon,  it  is  Important  t©  know  the  factors  that  influence 
muscle  growth  and  forraationo  Disturbances  in  the  growth  of  collagenj 
one  of  the  proteins  studied  in  this  project,  occurs  in  arthritis  and 
in  a  number  of  other  diseases  <, 

Proposed  Sourse  of  Project;  Miscle^  pelt,  and  carcass  analyses  will  be 

performed  on  l^rpoph^sectomiaed  rats  treated  with 
growth  hormone,  testosterone,  or  both,  and  on  untreated  control 
anSmslSo  The  influeisce  of  testosterone  on  the  muscle  protein  of 
gonadeetoaised  rats  will  he   studiedo  Studies  will  be  made  on  the 
effects  of  fasting,  botti  the  coniplete  withdrawal  of  food  and  sosi-^ 
starvation,  on  tl©  changes  in  muscle  protein  compositiono 
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Wiitritional  significance  of  "vitaniin  Bi2«  methionins,  choline,  and  related 
coiig>ounds  for  the  chick 

DTo  Mo  Ho  Spivey  FoK 
PRINCIPAL  IWESTIGATOR 

DTo  G.  Mo  Briggs?  Hgia  Oo  Ortiz 
OTiteR  ITTOESTIGATCES 

PROJECT  DESCHIPTIO!! 

ObjQctivQag     To  doterrain©  tba  Sinetion,  intgrraLa'cionshipSp  b.xA  requirssieiat  of 
tbsse  nutrients  for  optimal  nutrition  of  the  chick  und@r  imricfus 
dietary  conditionSo 

Methods  Enplq^ed;     A  deficient  of  each  of  these  nuti-ients  has  been  produced  h^ 

dietasy  omission  anl/©r  use- of  a  specific  antagonistc,     Th© 
effect  of  various  natriente  in  relieving  or  intensifjring  the  se-ireri-^ 
of  each  daficioncy  has  been  stsidiedo     The  effect  of  these  die-teiy 
alterations  upon  gross  and  histological  structure  as  well  as  chesiical 
coiiipo3i"y.on  of  certain  tissues  has  been  determined  in  many  of  these 
expertoentSo 

Major  Findings;     (1)     It  Ims  been  shosm  pre-yiously  in  iid.3  laboratozy  that  th© 

severity  of  tiie  vitaasin  8^2  dof  icienqr  in  youBg  chieks 
could  be  markedly  increased  by  inclusion  of  20^  fat  in  an  all  ='w8ge table 
diet  free  of  Bigo    Five  percait  of  an  amino  acid  mix  tare  ^ased  on  thiS 
Goniposition  of  ^sein,  but  witii  methionine  omitted)  caused  further 
growth  depression  of  ^2'^^i®^®^'^  chides  fed  the  high  fat  diet© 


(2)    The  chick's  reijiirsnent  for  B12  ^^  ^®  ^S^  fa"« 
was  ICO^go/kgo  of  diet,  whereas  optimal  growth  was  obtained  with 
5|igo  Bx2/kgo  of  diet  ^en  no  fat  Bas  add^o 


In  tlB  absence  of  dietary  ^2  '^^  concentraM.on  of  B^g  in 
the  liver  at  k  weeks  of  age  was  the  saine  (lO-^  ^o/go  of  liver)  -^ith 
either  h  or  ^%  fat  in  the  dieto    The .quantity  of  Bj^  in  th®  liver 
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incraasod  ^d.th  dietary  leval  arid  was  not  affected  bgr  high  fat  in  distg 
High  fat  appears,  tl^refore,  to  incxease  the  chick^s  metabolic  require-^ 
ment  for  Bj^g  ^^  ^^"^  ^  affect  absorptiono 


^_,     The  growth  depression  in  the  absencQ  of  Bjo  could  be  ovQr« 
come  by  sapplementary  812*  ffisthioninsi,  or  the  combinaTtton  of  $%  casein 
plus  Oo2^  choline  (not  %  either  alone) o     Substances  which  inproved 
growth  of  B3.2  daficLent  chicks  did  not  alter  B^g  coneontration  in  the 
liver o 

(5)    The  total  fat  and  phospholipid  concentrations  in  the  liver 
■^QXQ  noMial  in  the  ^g-deficient  chicko 


Addition  of  ethionins  (the  atl^l  analogue  of  raethionine) 
to  a  complete  synthetic-^e  diet  caused  growth  depression,  hypertrophy 
axsd  fatty  infiltration  of  the  liver  of  young  chicks o 

(7)    The  adverse  effects  of  ©thionine  could  be  overcome  with 
supplementary  methionine^  but  not  with  elemental  sulfur  or  high  Bj_2o 
Qystine .  increased  ©thionine  toxicity  whereas  addittonal  choline  had  a 
variable  effecto 

Significance  to  TCTAMD  Researchg    .Provides  basic  infoEfnation  on  the  mtritional 

°°°      importance  of  these  key  nutrients  that  is  appli^' 
©able  to  otbsr  studies  using  liie  Chick  and  ms^  be  of  importance  to  raano 
The  chick  appears  to  be  particular3y  wdLl  suited  to  the  study  of 
vitamin  Big^  the  nutrient  invalved  in  pernicious  anonia  in  raano  - 

Proposed  Course  of  PEOjeotg     To  continue  along  the  sait©  lines  as  well  as  to 

escplore  in  ns>re  detail  the  biochemical  altsratiora 
associated  with  nutritional  dianges  involving  these  nutrientSo 
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9o     PROJECT  DESCRIPTION 

Obj6GtiT88g     To  gain  more  information  of  a  ihndamental  nature  on  folic  aeid^ 

unidentified  factors^  fat^  vitanin  Ej  lactose^,  &ad  other  zmtrients 
in  ths  nutrition  of  the  chick  and  the  mouse  so  that  this  infomation 
may  be  applied  to  and  cosapared  with  the  nutrition  of  other  labcratery 
aniisals  with  eventual  application  to  n®no 

Methods  Etaplpyed;     ^  the  use  of  highly  purified,   sesni^synthetic  diets  eor!g)os©d 

of  all  known  nutrients  (such  as  casein,  glucose j,  gelatin^ 
laethionine,  a)m  oil^  purified  salt  mixture^  and  synthetic  vitaiains) 
©ssapt  ths  nutrient  being  studied,  groups  cf  very  young  anirnsls  are 
reared  in  wire^^floored  cages  under  staodas*d  controlled  conditions  of 
heat,  light 5  water,  etco     The  effect  of  dietary  variation  is  studied 
by  laeasusBmoit  of  weekly  weight  dianges,  food  ccnsamptioa^  aM  by 
■    clinical  and  biochemical  dianges  in  the  animal  and  its  tissueso     Approx= 
iiaately  1$  different  grmps  (about  100  animals)  are  started  ©n  experi^ 
ment  each  wedc  and  are  continued  U  to  8  ^ekso 

Major  Findings;     This  past  year  a  varialy  of  axb=>projects  were  concluded  or  are 
in  progress o     Major  findings  includes 

(1)  The  addition  of  relatively  high  levels  of  lactose  (20^)  to 
a  syni&etic  diet  for  ths  chick  resulted  in  improved  growth 
rateso     The  reason  for  this  effect  is  being  studiedo 

(2)  From  3  to  10^  of  finely  ground  bentonita  was  toxic  when 
added  to  the  ^nthetic  diet  of  the  chicko     This  toad. city 
was  prevented  hj  ths  injection  of,  or  feeding  of,  high 
levels  of  vitamin  Ao 
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(3)    The  chick  tolerates  as  nmdi  as  15?  aireomycin  in  the  diet 
©ver  a  h  week  period  without  signs  of  toxicity^ 

(k)    VJhen  an  ainixio  acid  mizfeira  supplying  known  reqaironents 
of  all  sjnino  acids  is  given  to  the  chick,  growth  is  r&s^ 
pooro     Additional  stadias  iiKiLcated  that  tte  chick 
requires  an  unidentified  fact©r(s)  in  casein  for  growth o 

(5)  Dietary  fat  or  fatty  acids  may  not  be  required  bj  the 
chick  e.    In  a  ramber  of  experiments  growth  of  chicks  fed 
diets  devoid  of  fat  or  fatty  acids  was  eqaal  to  control 
chicks  given  fato     Mo  reqairemont  for  dietary  vitaiain  E 
was  seen  -when  the  fat  was  ronoved  from  the  dieto 

(6)  In  studies  with  folic  acid  deficienqr  in  the  chick  a 
nmiiber  of  coiapounds  lelated  to  pteroylglutssaie  acid  were 
fed  and  the  specificity  of  the  vitamin  in  overcoming  a 
deficiency  was  confLrroedo     Ascorbic  acid  had  a  definit© 
sparing  action  but  had  no  effect  in  other  deficiencies 
stadied  including  pantothenic  acid  and  nicotinic  acido 

(7)  Some  evidence  was  fmnd  for  an  unidentified  growth 
promoting  factor  in  e®  yolk  and  liver o 

(8)  A  sffiii-'^nthetic  diet  containing  all  known  growth  factors 
has  been  developed  for  the  maise  that  results  in  normal 
growth  aikl  development  when  fed  to  10  to  Hi  dsy  old  ndc® 
weighing  only  S^B  grams  o     The  diet  ims  been  f  sxnd  to  b© 
eKCQllent  for  nutrition  experiments  nm  in  progress o 

Significance  to  JglAMD  Research;     The  project  provides  basic  information  essential 

to  the  complete  understanding  of  nutritional  and 
biochemical  relationships  in  metabolism  and  disease  o 

Proposed  Course  of  Fixijectg     BTiphasis  -aiis  rmtb  year  will  be  devoted  to  the 

importance  of  still  unidentified  factors  for  th@ 
chick  and  the  mousso    Wherever  possible^  properties  of  such  factors 
will  be  studiedo     Continued  studies  wiU  be  made  on  reqalreisnts  and 
iaterrelatim ships  of  folic  acidu  asa>rbic  adLd^  panto theadc  acid^ 
other  vitamins 5  fat^  amino  acidSj  and  minerals o     Findings  obtaimd  with 
on©  animal  will  be  compared  with  oth^  aninslSo 
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I3c  IDSNTIFT  AOT  COOPERATING  UNITS  OF  -ffi^UBtlC  mMm  ^^YttE,   CR  OTHER'  G^IM^ 
ZATIONS5  PROVIDING  FONDS,  FACILITIESj   OR  PffiSONNEL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  1955 ;     IF  COOPERATIMG  UNIT  IS  WITHIN  NIH  INDICATE  SERIAL  HO(S) 


c  IF  THIS  PROJECT  RESEMBLES,  COT^LEMEOT'S,   CE  PARALLEIiS  RESEARCH  DONE  ELSS'f^E^ 
IN  THE  FJBLIC  HEALTH  SERVICE  (WITHCOT  INTEECHAN6E  OF  PERSONNEL,  FACILITIES  OR 
KINDS),   IDENTIFY  SUCH  RESEARCH?      (BI  SERIAL  NOo(S)  IF  I-CETHIN  NIH) 
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15,.  LIST  FJBLICATIOITS  OTHER  1HAN  ABSTRACTS  FROM  THIS  PROJECT  DURING  GALEI^IOMTM^ 
199it 

Briggs,  Go  Mo    Recent  advances  in  pcultiy  nutritiono    Proco  9th  Distillers' 
Feed  Conference,  Cincinnati,  Ohio,  March  10,  195U,  Po  6U» 

Briggg,  Go  Mo    Major  contributor  to  tables  2,  3,  ha  5,  6,  and  7  and  contributor 
to  tables  h$  and  80  in  "Standard  Values  in  Nutrition  and  Metebolian"  edited 
by  Eo  C.  Albritton^,  Wri#it  Air  DeTOlopment  Center,  Technical  Report  52=301, 
pages  7°17,  72,  and  155°163,  19$ko 

Briggs,  Go  Mo,  and  Fo  S»  Dafto     Pantothenic  acid  (estimation,  occurrence, 
pathology,  and  recpiir ©meats  of  animals)  q    Part  of  chapter  for  "The  Vitarains" 
edited  by  Sebrell  and  Harris,  Acadsnic  Press,  l^^li,  pages  628=630,  6339-669^ 
and  682=687o 
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60     Nlitritional  S-kidi@s  ^fith  ths  Guinea  Pig 
PROJECT  TITLE 

7c.     Dto  Mary  Eo  Raid 

PKEMCIPAL  IWESTIGATOE 

80     DTo  Go  Mo  Briggs?  Ligie  Oo  Ortis 

9c.    PROJECT  DESCRIPTION 

Objective 3 g     To  datsraine  (a)  deficiency  effects  (gross  and  ndcrossopie )  of 
different  imtrientSi,   (b)  tte  quantita-avQ  reqairojient  of  m.Qh 
nutrient S5   (c)  to  stady  their  physiological  action  aid  interrelation 
with  other  mtrients^  (d)  to  discover  possible  substit%tion  COTipoaMSr, 
arad  (s)  reasons  for  favorable  or  unfavorable  action  of  sash  cos^joundeo 

Methods  Bnployedg     Guinea  pigs  at  2  to  ij  d^s  of  age^  weighing  appro xira^tsly 

100  go  ware  placed  on  a  purified  diet  complste  in  ^1  known 
nutritional  faotors  except  the  one  under  invastigationo     To  study  t!^ 
recjiireaent  for  a  nutrient  th©  same  basi  diet  lainus  ths  nutrient  xjas 
®iploy^l  graded  amaants  of  the  nutrient  were  added  to  tl®  dista  of 
different  groups  of  aaiiaalso     The  lowest  level  ■sMeh  gave  the  isassima 
growth  was  considered  to  be'  ^m  spprosEimate  Isval  r©qair©do 

Major  Filings 2     Ao     Gholine  stadisss 

(1)  Choline  d©f  ieimoy  was  produced  in  the  guiisaa  pig  f  oe- 
the  first  tiiaeo     Deficiency  symptomss     Retarded  grcfE^th^ 
weak  muscles,  reduction  in  mmber  of  ©lythroeytss^ 
losesred  hematocrit  and  h^ioglobin  -yaluesa  small  subeu= 
taneous  and  adrenal  heraorrhages  tat  no  noticeable  kidney 
hemcrrhages  and  ho  nmrted  fatty  infiltration  of  the 
livero     In  a  chronic  •type  of  defieienn^  sera©  of  ths 
aniiaale  succumbed  si^denly,  apparenHy  as  a  reaalt  of  a 
circulation  failure o 

(2)  Requireiaents     loO  t®  lo5  go/kgo'  of  dieto' 
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(3)  Subs'fci-feition  COTipoundss     Neither  betaine  nor  EaethioBim 
(iaaportant  ia  tha  rat)  prockeed  aiy  b©K©fit  ifhen  added 
to  diets  ladcing  choline  but  both  supplemented  sab» 
optimal  levels  of  choline o    Dimeth^lsaiinoQthanol  was 
©qaal  to  choline.    When  mathsrlminoethanol  md 
methioiiine  were  fed  togethar^  ths^  i?©r©  as  satisfactory 
as  a  corresponding  leToL  of  diolineo     The  guinea  pig 
apparently  requires  a  dietary  supply  of  both  moieties  of 
the  choline  aiolecttls  to  cover  its  metabolic .  requiroiosatso 

Bo  Fat  stadias s 

(1)  Fat  deficiency  was  produced  in  the  guinea  pig  for  the 
first  timso    Defidaic^  spptozass     Retarded  growtSig 
dSHBatitis^  skin  -ulcers  and  loss  of  fiir  ■=  coald  be  o-ror" 
^th  com  oil  or  linolaie  acid. 


(2)  RequiTCTents     Saaie  growth  sacorod  with  fat  levels  of  1 
to  15^5  derraatiids  developed  on  low  fat  levels «.    -I^dro^ 
genated  lard  (containing  no  imsaturated  fati^  acids) 
produced  better  groifth  than  the  fat^free  basal  disto 
Thar®  is  still  some  question  as  to  whether  th®  guinea 
pig  requires  only  unsaturated  fatty  aeids  or  fat  as  suelix> 
or  botho 

(3)  Linoleic  &Gidt    When  30  irjgo/day  were  fed^  growth  was 
less  than  on  1%  corn  oil  (latter  supplied  100  mgo 
linoleic  acid/day )o 

Go     Vitaaiia  Eo  studies?     Severe  vitastdn  E  deficiency  was 
prodicedo     Its  onset  was  hastened  by  omtting  potassiuH 
acetate,  from  the  diet©    Symptoms  were  severe  aiuscular 
dystrophy,  alight  fat  infiltra-aon  of  livers^  adden  death 
ia  a  fm  anissalSo 

Do  toino  aeids 2  Addition  of  arginiae  to  20^  easeiss  diet 
produced  growth  eqaal  to  that  on  the  30$^  casein  ddeto 
Glycine  and  methionine  had  no  effects 

Eo    Saltss     The  BriggHs  salt  mixture  (6%  of  diet)  produced  as 
good  growth  as  any  tested.     Potassium  acetate  supple-n^afe 
(2o5^)  is  needed  in  purifisd  dietSo 

Significance  to  WIMP  Research  g     A  fuller  knowledge  of  guinea  pig  ratritioa  is 

desirable  beessise,  ^th  the  exception  of  the 
monkey^  this  anijaal  is  in  soae  respects  nsor®  like  roan  than  any  other 
experimental  animals     Since^  throisgh  our  investigations^  it  has  beeoias 
possible  to  rear  them  easily  on  a  purified  dl^t^  tt^  can  be  losed  for 


9o    PROJECT  DESCRIPTION  °  Continued 

atadying  factors  responsible  for  (l)  abaoiraal  laineral  liBtabolisn 
such  as  occiir  in  certain  fonss  of  artbritisj,  (2)  d@g8s:iaration  of 
tissues  such  as  ^atrophy  of  niuseles  as  observed  in  choline,  vitamin 
E  and  potassima  d©fici@nsi©s,   (3)  imbalances  in  enz^e  and  honaons 
production  such  as  the  elevated  xanthine  ©sidas®  in  the  iivBrs  of 
vitaain  B=deficieat  anisnalsa  (h)  imbalaices  in  the  prcdaction  of  red 
and  whits  lAood  csUs  by  variations  in  dietary  vitamin  C,  Bj^gj  and 
folic  acid,  (5)  the  injurious  ©ff act  upon  the  gastrointestinal  tract 
ca'ised  1:^  th©  lack  cf  certain  vitamins  such  as  folic  asid^  as  wall 
aa  in  masQr  other  problems  o 

Proposed  Cjsurse  of  Pro  jectg     The  above  stodies  Ti-yill  be  extended  to  detenaina 

th©  requirement  of  the  guinea  pig  for  fats  and 
essential  fatty  acids,  for  amirio  aeids,  and  othar  mitrient^o     The 
interrelationships  of  vitamin  C  assd  folic  acid,  using  the  Sh@iman 
scorbitigeraie  diet,  vill  be  studied^    It  is  likely  that  sens  of  Ihe 
aeeepted  scur^  ^mptcsas  are  probably  due  to  a  douM©  deficim^  of 
vit^in  C  and  folic  acido 
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mmS)^  IDMTIFT  SUCH  RESBARCH;     (IT  SERIAL  NO«(S)  IF  WITHIN  NIH) 


December  19$h  Amljsia  of  MH  Program  Activities 

Honorsj  Ai^ards,  and  Publications  Sh©@t 

15=  KI^n3=6211; 


l6o  I^T  PUBLICATIONS  OTHER  TMN  ABSTRACTS' FHOM  TlllS  PR0JK5T  lURING  CALEM3AR  lEAH  ^ 

1F514S 
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XI  o    Requirements  of  Ardaials  (pp,  380»388),    XII*     Futiire  Problems 
CpPo  391=393 )<>    Sections  of  Ch£S)ter  2,  Tha  Yitasains,  edited  ty  SebrelL  and 
Harris,  Acadoniic  Press,  Hew  Tork,  195L. 

Held,  MoEo,  and  Go  Mo  Br3ggSo     Dfiitsltion^  Studies  tdlii  the  Guinea  Pigo     IIo 
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Reid,  Mo  Eo     Table  89  on  Ascorbic  Acid  in  St-aMsrd  ¥sltaes  in  Nutsltion  sad 
Metabolism,  edited  by  Eo  Co  Albritton,  Wright  Air  Bevelopiaeat  Center i, 
Technical  Report,  ppo  l55=6,  1951jo 

rmiST  HONORS  AND  MAIDS~T0TERS0MEL  RELATING  TO  THIS  PROJECT  KJHNG~C^1!SM°^^ 
YEAR  195fes 


December  19^h  Analysis  of  NIH  Prograra  Activities 

Project.  Description  Sheet 

lo     National  Institute  of  Arthritis  and  Metabolic  Diseases 

BIsriTUTE 

2o  Biochemistry  and  Nutrition       3©  Biochenistry  and  Physiology  of  Ijutrition 
LAHORATORI  SECTIOPl 

Uo  Dethesda  5^  MIAIO  °  62113°10 

LOCATION  SERIAL  WUIIBER 

6»  Nutritional  effects  resulting  from  exposure  of  diet's  to  ethylene  oxideo 
PROJliCT  TITLE 

7.  Dr«  E.Ao  Haidci  Dr.  0.  Ilickelson 

PRirrciP:\L  nivissriGAiORS 

3o  Mone 

OTHER  INVESTIGATORS 

9o     PROJECT  DESCRIPTIGH 

Objectivess  To  determine  the   nutritional  changes  resulting  from  the  exposure 
of  diets  to  ettilene  oxide  and  related  gases o 

Methods  Employed?  Finely  ground  diets  are  exposed  to  ksiowx   concentrations 

of  gas  for  definite  periods  of  tiiTiSe  After  aerating  the 
diets  to  remove  residual  traces  of  the  gas,,  the  diets  are  fed  to 
animals  (rats,  chicks).  Control  groups  of  animals  arc  fed  the  un-= 
exposed  diets,  l-Zhere  growth  failure  occurs  various  nutrients  are 
fed  to. determine  the  factor(s)  in  which  the  treated  diets  is  most 
deficient.  Chemical  and  nicrobilogical  analyses  are  made  on  ths 
exposed  iiets  to  see  which  nutrients  are  destroyed* 

Major  Findings;  E^osure  of  purified  and  stock  diets  to  ethylene  oxide 

diets o  (The  exposure  tine  and  concentration  of  ethylene 
oxide  were  comparable  to  those  used  in  the  commercial  sterilization 
of  food  products o)  Treatment  of  each  component  of  the  purified 
diet  showed  that  little  if  any  damage  xras  done  to  the  vitamins. 
Chemical  and  microbiological  analyses  indicate  that  all  of  the 
thiamine  and  most  of  the  riboflavin  exe   destroyed  yh.en   synthetic 
vitamins  are  suspended  in  starch  and  ax-e  deitroyed  under  similar 
conditions. 

Preliminary  studies  show  that  enriched  white  flour  8:-qDosed  to 
ethylene  oxide  is  changed  nutritionally  to  approximately  the  same 
extent  as  the  purified  diet. 
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Slgnificaiice  to  NIAiIU  Researchs  Ethylene  oxide  is  being  used  on  a  small 

scale  for  tiie  sterilization  of  a  few  food 
products.  It  is  being  used  to  a  greater  extent  in  the  streiliza- 
tion  of  a  variety  of  pharmaceutical  px'oducts,  especiall  those  viiich 
cannot  be  subjected  to  heat  sterilization. 

The  changes  produced  by  ethylene  oxide  on  the  vitamins  laay 
be  of  interest  froin  a  physiological  standpoint.  The  present  viork 
suggests  tliat  grovrt-h  inhibitors  are  formed  when  the  vitamins  are 
treated  with  ethylene  oxide.  It  is  too  early  to  determine  their 
potential  value  but  one  suggestion  might  be  as  possible  aid  in  the 
control  of  obesity. 

Proposed  Course  of  Project;  The  mechanism  involved  in  the  ethylene  oxide 

destruction  of  the  vitamins  will  be  studied 
and  attempts  td.ll  be  made  to  deterriiine  the  compounds  formed  as  a 
result  of  ethylene  oxide  treatment.  Studies  may  be  extended  to 
other  foods  since  Gamp  Dietrick:  has  proposed  ethylene  oxide  as  a 
major  defense  against  any  biological  warfare. 
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*  IF   Tills  PaCJiCT  R3SCMiL:;Sj,   CC.-iPEElIjlNTSj   OR  P.IRALLELS  R:,Si;A,1CII  DOME  SLSji/fflKiiS 
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2"     Siochemistry  and  Mutriticn  3o     Biochemistr;>'^  and  Physiology  of  Mutirtion 

LAiO.-lil'rOill  SECnOM- 

ko     Bethesda  So     NIAI'm»  62113--11 

LOCirJ-K  SE.iIAL  NUf-IB2R 

60     The  nutritional  requireiraants  of  the  rabbit 
PROJECT  TITLE 

7»     Dre  Oo  Mickelsen 

Pili::CIP.U>  IMV^STIGATOR 

OrilEa  EIVBSriGATOilS 

9e    paojicr  DEscrtiPTioN 

Qbjectivess  To  determine  the  nutritional  requirements  of  the  rabbitj 
k   study  of  mineral  interrelationshipSo 

Me  i-hods  Employed  s  Three^weelc  oid  r-bbits  were  fed  a  purified  diet  con- 
taining varying  levels  of  fat  and  casein.  The  influ= 
ence  of  sodium^,  potassium,  and  calciura  suppleiieats  to  the  diet 
was  studied,  Weanlin;-,  rats  were  fed  a  diet  containing  miniraai 
amounts  of  sodj-irn  and/or potiassiuBio  The  effect  of  varying  the 
anion  associatei  i-zith  the  preceding  eler.ients  was  studied  as  far 
as  growth  was  concerned. 

Major  Findings;  The  action  of  supplemental  sodium,  potassium,  and  calc  ium 
in  increasing  growth  and  decreasing  mortality  of  3=h 
weelc  old  rabbits  fed  purified  diets  can  oe  e:q)lained  paiiiaily 
jy  coi^octin;:;  an  acidic  condition  in  the  aniraalo  However,  that 
does  not  -icccunt  for  the  entire  action  since  there  wore  many  c.ses 
•v/here  the  olood  pH  was  low  while  growth  was  bOO^* 

'.Vhen  any  of  these  elements  v;ere  added  as  the  chloride,  not 
only  was  the  grovrt.h  promoting  effect  no  longer  apparent  but 
J         the  mortality  of  the  rabbit  was  increased.  Studies  with  rats 

receiving  a  purified  diet  containing  low  jut  adequate  levels  of 
sodimi  and  potassiuia  confirmed  the  apparent  to::icity  of  chlorides. 

Proposed  Course  of  Projects  V/ork  has  been  halted  pending  the  recruifenent 

of  a  scientist  to  taice  over  the  project o 
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Project  Description  Sheet 

lo  National  Institate  of  Arthritis  and  Metabolie  Diseases 
INSTITUTE 

2,  Biochemistsy  and  Nutrition  3.  Biochsnistry  and  PJTysiology  of  Nutrition 
LABORATORY  SECTION 

he     Bethesda  $o     NIAMD"62113°12 

LOCATION  SERIAL  NUMBER 

6.  Bcperimental  obesity  in  animals 
PROJECT  TITLE 

7.  Pro  0»  Mick els en 

HiNGIFAL  lOTESTIGATOk 

8o  Samuel  Mo  Takahashi 
OTHER  INVESTIGATORS 

9,  PROJIiCT  DESCRIPTION 

ObjQGtiYess  To  determine  the  biochrau.cal  and  physiological  alterations  that 

occur  in  animals  during  the  development  of  obesity  and  the  subse=> 
quKit  loss  of  weight  by  obese  animals » 

Methods  Employedi  The  rats  ar©  fed  a  high  fat  (60-63^)  diet  on  which  they 

attain  a  weight  that  is  approximately  twice  that  of  stock 
controls.  At  termination  of  experiment  animals  are  killed,  organs 
weighed  and  examined  for  gross  pathology,  carcass  analyz®i  for 
protein,  fat,  raoistiirej,  and  ash«  Rats  reaching  a  weight  of  approx= 
imately  one  kgo  have  been  put  on  a  variety  of  reducing  regimens  o  As 
this  phase  of  stucfy  is  completed  rats  will  be  killed  and  treated  as 
aboveo  Obese  rats  and  normal  weight  controls  have  been  exposed  to 
simulated  high  altitudes  in  order  to  study  the  effect  of  this  stress  on 
the  physiological  response  of  tdie  obese  ratso 

Major  Findings;  The  percentage  of  fat  in  the  body  of  the  rat  raised  on  a  frea^ 
feeding  regimen  is  directly  related  t^  the  bocfy  weighto  The 
fat  content  increases  from  approximately  12^  for  300  go  rats  to  60^ 
for  1200  go  ratSo  These  values  are  for  rats  that  were  in  weight 
equilibrium  at  the  time  of  autopsy o 

There  are  suggestions  from  our  earlier  work  that  when  weanling 
rats  are  put  on  the  high  fat  diet  th^  attain  a  higher  final  weight 
than  rfien  adult  rats  are  stsirted  on  the  same  dieto  Controlled  studies 
are  under  way  which  so  far  confirm  that  observation o 

Redaction  in  bocfy  weight  of  obese  rats  was  achieved  by  feeding 
restricted  amounts  of  the  high  fat  ration  or  unlimited  amounts  of  a 
commercial  stock  dieto  The  weights  attained  at  the  end  of  t&e  reduc= 
tion  regime  were  the  same  as  liiose  of  normal  adult  ratSo 


9»  PROJBST  DESCRIPTION  °  Continued 

J&posure  of  the  obese  rats  to  simulate  high  altitude  indicated 
toat  they  could  not  tolerate  th©  low  atmospheric  pressure  as  ^eLI   as 
normal  weight  rats  (work  done  with  Dro  Altland). 

When  different  strains  of  r&ts  are  started  on  the  high  fat 
diet  the  niaximum  weight  attained  varies  with  the  strain o  At  the  end 
of  2$  we&s  on  the  high  fat  diet,  the  NIH  black  strsdn  averaged  356  goj 
th©  Spragiae-Dawlegrj  l^k  goj  and  the  Osbome-Mendel,  666  go 

The  pathological  woric  done  on  the  obese  rats  by  Dro  Sokoloff 
shows  degeneration  of  the^-cells  in  the  anterior  pituitaiy  and  osteo= 
arthritic  lesions  in  the  boneso  The  kidneys  of  many  of  the  obese 
rats  are  2  to  3  times  the  normal  size|  they  show  extensive  hemorrhagic 
areas  with  pitted  cortex  and  albumin  plugs  in  the  bladdero  The  testes 
and  seminal  vesicles  are  small  with  signs  of  interstitial  tissue  degen= 
erationo  The  liver  is  enlarged  both  on  an  absolute  and  on  a  propor- 
tionate basisj  in  many  cases  the  livers  are  fattyo  The  adrenals  are 
slightly  enlarged o 

Signifieaaee  to  MAW  Research;  Obesity  is  listed  as  one  of  the  major  health 

problems  today.  The  developnent  of  a  means  of 
producing  obesity  in  experimental  animals  entirely  by  dietary  means 
will  permit  the  study  of  obesity  in  animals  uncomplicated  by  other 
physiological  changes  o  The  primary  emphasis  of  this  work  will  be  on 
the  changes  that  result  from  a  reduction  in  body  weighto 

Obese  rats  will  be  carried  on  the  reducing  regimen 
until  they  have  attained  the  weight  of  normal  adults c 
They  will  then  be  studied  to  see  if  their  physiological  and  metabolic 
functions  are  th©  same  as  those  in  animals  that  were  never  obeseo 
These  studies  will  include  blood  pressure  measarementsj  body  composi^ 
tion,  reproductive  capacityj  incidence  of  disease,  longevity^  etc 
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RESEARCH 

REVIEW  fit  APPROVAL    / 


ADMIWISTMTION 
TECHNICAL  ASSISTANCE 


13 o  IDENTIFI  ANY  COOPJEATIM}  UNITS  OF  THE  PUBLIC  HEALTH  SHiVICE,  OR  OTHJH  0H3ANI- 
ZATIONSa  PROVIDIISG  FUITOS,  FACILITIES,  OR  PESSONI^EL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  1956s     IF  COOPStATIKG  UNIT  IS  WITHIN  NIH  INDICATE  SERIAL  NO(S) 

Laboratory  of  Physical  Biology,  NIAfffl=621.29«S? 

Laboratory  of  Patiiology  and  Histochemistry 5,  NIAI'f}"  62123'»69 


ii^o     IF  THIS  PROJECT  RESE^5B!lSJ  COMPLEMENTS/  OR  PARALLaS  RESEARCH  DONE  ELSafflMF" 
IN  THE  PUBLIC  HEALTH  SERVICE  (TOTHOUT  INTERCHANGE  OF  PERSONNEL^  FACILITIES  OR 
FUNDS) J   IDaJTIFY  SUCH  RESSI.RCHs      (BY  SSIIAL  NO<,(S)  IF  WITHIN  NIH) 


None 
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Caster,  Wo  Go,  Oo  Mickelsen,  and  A..  Keys.  The  determination  of  pyramin, 
Jc  Lab,  and  Clin<,  Medo  U35  kS9i  195k' 

Taylor,  H<.  L«,  A.  Henschsl,  Go  Mickelsen,  and  A.  K^s.  Some  effects  of  acute 
starvation  with  hard  work  on  body  weight,  body  fluids,  and  metabolism o 
UoS.A.Fo  School  of  Aviation  Medicine,  Randolph  Field  Proj.  Ho,  21-32-OOli, 
Report  No,  5 J  195U. 
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me-Uiods  for  thiamine  and  pyramina  Jo  Agr,  and  Food  Chem.  2s  1073?  195h« 
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!3,{  Isolation  of  Factor  3  Against  Dietary  Necrotic  L3.yer  Degeneration 
PROJECT  TITLE 


Ka  Schwara 

PRINCIPAL  IW¥ESTIGATOR" 


OTHER  INVESTIGATORS 


PROJECT  DESCRIPTION 

Objectives  s  A  new  factor  ^  designated  Factor  3^  was  shosjn  preid-ously  to  prevent 
dietary  necrotic  liver  degenerationo  Factor  3  ^pears  to  be  a  new 
vitamin.  The  aim  of  the  project  is  to  isolate  this  new  principle 
in  order  to  identify  it  chemically  and  to  make  it  available  for 
clinical  aid  nutritional  studies* 

Methods  Employed;  A  fractionation  procedui'e  is  worked  out  step  by  step  and  is 

constantly  and  successively  developed  further ,  xfhich  allows  the  concmtration 
of  Factor  3  from  various  natural  sotrce  materJ-als.  Pra cesses  such  as 
fractionated  absorption  and  elution^  chromatography^  solvent  extraction^ 
and  precipitation  with  variovis  agents,  are  applied*  Special,  new  teclmiques 
are  developed^  which  are  par-fcicularly  suitable  for  the  purification  of  our 
unidentified  substance* 

All  fractions  and  also  numerous  other  natural  products  and  chemical  substances 
are  tested  in  the  prophylactic  animal  assay  for  activity  in  preventing  dietary 
liver  necrosise  Testing  operations  are  performed,  using  routinely  2^0  new  a 
animals  weekly.  Weanling  rats  of  the  inbred  Fisher  strain  are  used* 

Major  Findings; 

lo  Screening  natural  source  materials  for  Factor  Sa   forty  different  jnsast  saiifjles 
have  been  tested  to  date*  All  Brewer's  yeast  samples  are  goo.d  sources^ 


"primasy  grown"  yeasts  and  Baker's  jreasts  ara  ineffectivs.  Various  dietary 
materials  ftom  Guatemala  are  being  assayed. 

2o  The  purification  process  worked  out  for  Factor  3  (12  steps)  permits  routine 
production  of  mg  quantities  of  liighly  active  material  (53000  units  per  g). 
This  constitutes  a  26000  fold  purification.  Pilot  Plant  operations  have 
been  reorganized,  increasing  the  output  of  crude  Factor  3  concentrates  up 
to  twenty-ilve  times.  The  laboratory  process  has  been  adjusted  to  the  new, 
improved  raw  product,  so  that  now  larger  quantities  of  highly  purified 
Factor  3  become  available.  From  such  fractions,  a  number  of  crystalline 
by-products  have  been  isolated. 

3o  A  short»t0im  assay  for  Factor  3  has  been  deveLopsd  using  th3  Warburg 

technique  measuring  oxygen  consumption  of  liver  slices  after  stomach  tubing 
of  Factor  3.  This  is  used  routinely  now  for  testing  Factor  3  activity 
within  18  hours. 

Significance  to  MAW  Research;  Factor  3  spears  to  be  a  new  -vitamin.  As  sieh, 
it  will  havB  an  inportant  role  in  intermediary  metaboHsm  and  probably 
afford  new  ways  and  means  to  treat  diseases  wliich  hitherto  were  incurable, 
particularly  fatal  diseases  of  the  liver « 

Proposed  Course  of  Project;  The  fractionation  of  highly  concentrated  Factor  3 
fractions  has  to  be  carried  out  further  xmtil,  finely,  the  substance  can 
be  obtained  in  sufficient  quantities  in  crystalline  formo  Subsequently, 
its  chemical  identity  has  to  be  establidied  and  ways  of  synthesis  or  large- 
scale  preparation  have  to  be  developede 
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studies  on  tha  Terminal  Pliase  of  Dietary  Necrotic  Liver  Dsgeneraia-on 
PROJECT  title 


W«  Msrtz  =•  Guest 


PRINCIPAL  IN7ESTIGAT0R 


OTHER  INVESTIGATORS 


PROJECT  DESCRIPTION 


Objectives;  A.  To  determine  tlie  causes  aid  the  nature  of  ©vents  leading  to  death 
from  dietary  necrotic  liver  degeneration  in  rats. 

Bo  To  assay  different  substances,  ©specially  vitamin  E  and  Factor  3 
as  to  thar  therapeutic  properties  in  the  terminal  phase  of  dietary 
necrotic  liver  degeneration o 

Methods  Emplojyed;  Rats  c3ying  from  liver  necrosis  were  observed^  respiration^,  heart 
jeatj  tenparaturej  reflexes^  blood  glucose,  appearance  of  the  liver  and  of 
the  abdominal  blood  vessels  X'jere  studied*  The  response  of  blood  glucose  to 
intravenously  aid  perorally  injected  glucose  was  measured  in  sick  and  nonBal 
animals o  Blood  glucose  concentrations  in  the  portal  vein  of  normal  and  dying 
animals  were  studiedo 

Animals  dying  from  necrotic  liver  disease  were  given  different  treatments 
and  the  effect  ^on  survival  time  and  physiological  functions  were  observed* 

Major  Bindings;  The  immediate  causes  leading  to  death  from  dietary  necrotic  liver 
degeno^ation  are  severe  hypoglycemia  and  vascular  shocks  ^poglycemia 
develops  a  few  hours  before  deaths  It  is  due  to  a  defect  in  intestinal 
absorption  since  stomach  and  intestines  are  fiill  of  diet  in  dying  animals 
and  a  nee  glucose  disappearance  from  the  blood  ±s  much  slower  than  in  normals,, 
Portal  blood  glucose  concentrations  in  such  aaimals  are  consistently  near  zeroj 
even  after  oral  administration  of  glucose o 


3lAL  no. 

The  failure  of  glucose  absorption  can  be  favorably  inflmnced  by  intra- 
pes'itoneal  injection  of  large  ssnomits  of  isotonic  ISfa  CI  solubion.     Glucose 
then  appears  in  the  blood,  the  symptoms  of  hj^poglycemia  disappear  and  the 
animals  survive  for  ^  average  of  1?  hours. 

Significance  to  MAMD  Research: 

Itoowledge  of  the  nature  of  the  terminal  phase  of  dietary  re  erotic  liver 
degeneration  is  ingjortant  because  there  seems  to  exist  a  certain  relation- 
ship between  the  symptoms  of  this  disease  and  liver  diseases  in  the 
human*     It  is  hoped  -feat  new  methods  can  be  developed  for  the  treatment 
of  the  tenninal  phase  of  human  liver  injuries  for  x^tiich,  up-to-date,  no 
reasonable  ways  of  treatment  exist, 

_  The  effect  of  vitamin  E  and  Sector  3  on  carbol^tirat© 

Lance  in  sick  animals  -will  bo  studied  further. 

The  role  of  vascular  disturbances  in  the  developnsnt  of  dietary  necrotic 
liver  degeneration  mil  be  more  closely  investigated,  espscially  those  of 
the  portal  s^tem  and  of  the  circulation  in  the  liver. 

Therapeutic  attempts  will  be  continued  with  purified  Factor  3<, 
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iPROJECT  DESCRIPTION  »  Metabolic  Lesions  in  Dietary  Necrotic  Li-ror  Degeneration 

Objectives s  The  objective  of  this  project  is  to  determine  the  sequence  of  metabolic 
changes  that  precede  and  give  rise  to  dietary  necrotic  liver 
degenerationo 

Methods  Employed^  The  metabolism  of  tissue^  mainly  of  livarj  of  rats  with  dietary 
necrotic  liver  degeneration  is  assessed  by  means  of  Warburg  re spirometer 
studies  on  slices^  homogenates  or  subcellular  components  under  conditions 
designed  to  measure  -fche  intactness  of  various  ensyme  systerase  Appropr3.ate 
chemical  procedures  (coenzyme  detemiinations,  etc»),  are  enployed  to  extend 
these  observations  to  specific  enzsmieso 

In  contrast  to  the  stable  i^  vitro  respiration  of  normal  liverp 

oxygen  consumption  of  livers  from  rats  fed  the  necrogenic  diet  decline  after 
a  short  period  of  incubations  Only  liver  sliows  this  respiratory  lesion^  The 
change  in  metabolism  is  observed  long  before  any  histological  manifestation 
of  the  disease  appears «  It.  is  readily  reversed  by  the  short<=term  administra- 
tion to  the  animal  of  vitamin  E  or  Factor  3o  Homogenates  of  deficient  livers. 
fortified  Hith  adenine  nucleotides  (DPN  and  ATP)  respire  in  the  normal  fashio;; 
Coenzyme  concentration  studies  have  not  provided  clues  as  to  the  site  of  the 
lesion,  Coenzpie  A^  wliLle  low  in  deficient  livers,  does  not  correlate  ■mMi 
necrosis  or  respiratory  decline » 


;^LL  NO, 

Lficance  to  NIAMD  Rssearch;  Almost  nothing  is  new  known  of  the  sequence  of 
3io chemical  events  leading  to  cellular  death  in  liver  diseases o  These 
studies  delineating  metabolic  clmnges  may  reveal  the  weak  point  in  cellular 
metabolism  and  suggest  therapeutic  procedures «  Further,  ^nce  dietary 
necrotic  liver  degeneration  is  prevented  by  vitamin  Ej  cjrstine  or  Factor  3? 
an  opportunity  is  offered  to  study  the  participation  of  these  substances 
in  liver  metabolism. 

Proposed  Course  of  Project;  The  finding  that  matabolian  is  defective  in  the 

slice  but  normal  in  the  homogenate  suggests  tliat  the  procedures  employed. 
in  maintaining  the  concentration  of  adenine  nucleotides  may  be  involvede 
During  the  next  year  we  shall  concentrate  on  thsse  poorHy  understood 
mechanisms 0  A  study  of  oxidative  phosphorylation  by  mitochondria  prepared 
from  deficient  and  protected  livers  has  been  initiatedo  The  studies  on 
the  participation  and  localization  of  vitsnin  E  and  Factor  3  in  cellular 
metabolism  mil  continvieo 
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6.  The  influence  of  the  central  nervous  system  on  metabolism 
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3o     Mra,  Beatrice  Sa  Miles  (GuQSt-Walter  Reed) 
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Objectives  To  study  the  influence  of  the  central  nervous  system  on  metab-= 
olis-'fi  using  dogs  i-fith  neurosurgical  lesionSo 

Methods  Employed;  Dogs  are  used  for  this  ^.udy,,  Using  aseptic  operative 

technique  transections  are  made  at  the  midbrain  level 
and  at  various  levels  of  the  spinal  cordo  The  animals  are  raaint= 
ained  at  a  constant  intake  befosre  and  after  operation.  Deteriiiin- 
ations  of  nitrogen,  sodium,  and  potassium  oalances,  glucose  toler=> 
ance  and  insulin  sensitivity  are  made.  The  study  is  carried  on 
for  3  weeks  oefore  operation  and  as  long  as  the  animal  survives 
postoperatively;,  which  varies  from  one  week  up  to  several  months  o 

Major  Findings;  Following  transection  at  the  midbrain  level  all  of  the  d,ogs 
showed  a  decreased  glucose  tolerance,  a  urinary  retention 
of  sodium,  aiid  increased  urinary  axcrotion  of  potassium^,  and  a 
marked  creatinuriSo  These  changes  lasted  for  a  period  of  1  to  h 
weeks,  except  for  the  sodium  retention,  which  disappeared  after  on© 
weeko  The  creatinine  excretion  usually  fell  25  to  $0  percent  on 
the  day  of  operation  and  remained  at  that  low  levelo  In  some  of 
the  animals  there  was  a  negative  nitrogen  oalance  which  lasted 
a. out  3  weeks.  The  fasting  blood  levels  of  creatinine,  nonprotein 
nitrogen,  sodium  and  potassiuiu  remained  consistently  normal  through^ 
out  the  postoperative  period.  The  stress  of  operation  and  the  dis^ 
turbed  horincne  pattern  wore  not  associated  ;d.th  any  increased 
adrenal  hormone  in  the  urine  <> 


Transection  of  the  spinal  cord  betvreen  G«6  and  T»3  was 
follo'./cd  -yj  a  negative  nitrogen  balance,  creatinuriaj,  sodium 
retention,  and  increased  excretion  of  potassiuirso  These  chantiss 
persisted  for  about  3  weeks  postoperatively.  The  creatinine 
excretion  renained  at  the  nonaal  level  for  about  2  weeks  post- 
operatively and  then  gradually  decreasoi  as  muscle  wasting  in 
the  lower  trunlc  and  extremities  uecame  apparent.  The  glucose 
tolerance  i^ras  significantly  increased.  Adrenal  hormone  excretion 
in  the  urine  was  increased  only  on  the  day  of  the  transec lions j 
othenri.se  it  rcnained  at  the  normal  level.  It  was  nob  increased 
followini;;  severely  stressful  surgery,  such  as  laparatomy  without 
anesthetic^  or  hemidecortication. 

Significance  to  2TI;\I-ID  research;  This  is  fundamental  research  underlying  the 

problem  of  psychosomatic  medicine  and  maiy 
other  problems  of  clinical  medicine.  This  is  the  first  study 
reported  in  medical  literature  as  for  as  c  ...i  be  determined., 

Proposed  Course  of  Project?  This  project  is  being  a'.iplified  by  three  new 

projects? 

(1)  The  influence  of  the  central  nervous  system  on  creatine 

and  creatinine  metaoolisia  as  ..^sed  on  transec  tdons  of  midbrain 
an.i  spinal  cord  in  dogs o 

(2)  The  influence  of  the  central  nervous  system  on  endocrine 
activity,  and  sp-cifically  on  the  adrenal  cortex  and  medulla^ 

(3)  The  influence  of  the  central  nervous  system  on  cardiovascular 
renal  function. 
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9.     PROJECT  D£SCRIPTIOM 

Objectives;  The  objectlTe  of  this  projec:t  is  to  further  investigate  th©  pi^rsi- 
olo^  of  ACTH  with  respect  to  the  neurohumoral  factors  governing 
ACTH  secretion  and  the  effects  of  prolonged  ACTH  stimulation  upon  th© 
organism. 

Methods  Snployeds  Transplantable  ACm-producing  tumors  have  been  used  as  a 

source  of  endogenous  ACTH  in  LAF-1  mice,  Th©  course  of 
devQlopnent  of  tumor^inducod  hyperadrenal  corticism  has  been  followed 
1^  studies  of  water^  sodium,  potassiumj  nitrogen  balances^  urinary 
creatine  and  creatinine  excretion^  blood  glucose^  circulating  I&xqq^ 
cyteSf   and  eetrus  cyclings 

Major  Findings;  By  th®  methods  described  5:^peradrenal  corticism  may  b©  produced 
in  the  mouseo  This  is  characterized  by  hypertrophy  of  the  a 
adrenal ^  glands i,  obesity^  susceptibility  to  infection,  profound  lympho- 
penia, interruption  of  estrus  cycling j  marked  increase  in  water  turn- 
ever,  ffloderat©  inereas©  in  the  excretion  of  sodium,  potassium,  nitrogen, 
creatine  and  creatinine. 

Significance  to  MIAMD  Research g  Preiriously  only  ACTH  derived  frojn  othsr  species 

could  be  administered  to  mice  to  produce  hyper- 
functioning adrenal  cortices «  The  interpretation  of  the  results  of 
such  studies  wer©  necessarily  complicated  by  questions  of  species  dif- 
ferences and  the  possible  development  of  imiaun©  antibodies o  Th©  avail= 
ability  of  th©  ACTH=pTOducing  tumor-bearing  mouse  has  now  mad©  it 
possible  to  study  the  effects  of  continuous  endogenous  ACTH  stisiulation 
under  laboratory  conditions  without  the  complication  of  antihormon© 
formation o 


The  accessibility  of  the  t'oraor  for  local  injection^  removal, 
biopsy,  transplantation  should  provide  greater  experimental  flex= 
ibility  than  is  provided  by  the  noraal  pituitary  gland  which  is 
located  within  the  skull o 

The  results  of  these  studies  may  add  to  the  understanding 
of  Gushing 's  Disease  idiich  is  the  hmian  counterpart  to  experiinen=> 
tal  hyperadrenal  corticisnie 

Proposed  Course  of  Project;  Investigation  of  neurohuiaoral  secretory  :nechan~ 

isms  vri.ll  include  studies  of  the  effects  of 
ini.ratumor  iraplotntation  of  i<nown  chemical  mediators  of  ACTH  secretion 
upon  adrenal  cortical  function.,  The  relationship  of  the  central 
nervous  system  to  pituitary  secretion  will  be  investigated  in  mice~ 
vearin^  tumors  in  the  region  of  the  hypothalamus,  etc.  Also  planned 
is  a  study  of  the  effects  of  varying  durations  of  endogenous  ACTH 
stimulation  upon  the  hist-olbgy  and  chemical  composition  of  the 
adrenal  glands o 
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)p  Isolation,  chemistry  and  uioassy  of  ante^rior  pituitary  hor.,ion83 
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PRIIJCIP.IL  INVESTIGATORS 

WCr   Tulane  Howardj  241ss  Alice  Laskey  ggp  Jacob  Furtfa  (  Guest-Harvard  University) 


OTHER  riVESriGATORS 

>,  PROJECT  DESCRIPTION 

Objectivest  To  isolate  the  ant-erior  pituitary  homones  ( thyrotrophin^  ACTHp 
growth  honuonej  gonadotrophins^  and  prolactin)  and  to  determine 
their  chemical  composition.  To  compare  purified  hormones  isolated 
from  pituitary  glands  with  those  isolated  f ro.n  transplantable  mouse 
pituitary  tiimorse 

Methods  Employed;  Extraces  are  made  of  pituitary  glands  and  of  mouse  pituitary 

twaorso  These  extracts  are  fractionated  and  studied  by 
salt  fractionationj  solvent  fractionation,  isoelectric  precipitation^ 
preparative  electrophoresis,  chromatography  and  countercurrent  dis~ 
tributiono  Identification  and  -quantitative  estimation  of  the  ai.tmo 
acid  constitution  of  purified  fractions  are  made  by  paper  chroraatogra--- 
phy  after  hydrolysis  idth  or  without  formation  of  suitable  derivatives c 
The  potency  of  all  fractions  must  be  determined  by  bioassay  using 
iodine  depletion  in  the  chick  thyroid  for  thyrotrophini  bioassay 
using  iodine  depletion  of  the  adrenal  of  the  rat  for  adrenocortico° 
trophinj  corpsac  weight  increase  in  pigeons  for  prolactini  semiiiiG, 
vesicle  weight  increase  in  rat  for  luteinizing  hormonei  uterine  and 
ovarian  weight  increase  in  rat  for  follicle  stimulating  hormone 
and  body  weight  increase  in  the  rat  for  growth  hormonso 

Major  Findings-i  The  thyrotrophie  hormone  has  been  studied  chiefly  to  dateo 
A  reliable  method  has  been  evolved  for  the  bioassay  of 
thyrotrophin  using  the  one  day  old  chicko  It  has  been  found  that 
fasting  of  the  animals  during  the  entire  period  of  the  test  and  also 
the  presence  of  a  high  level  of  iodine  in  the  t.|i@froid  are  necessary 
conditions  for  a  satisfactory  assayo 


Prell::iinar/  results  on  fract.ionation  of  thyrotrophin  have  been 
obtained.  Mouse  pituitary  tu;.iors  wore  found  to  contain  approximately 
five  times  as  rauch  thyrotrophin  per  unit  weight  as  the  pituitary 
(glands  of  sheep,  cat  tie  j  or  hogSo 

There  is  some  evidence  that  a  method  for  bioassay  of  adreno^ 
corticotrophin  using  normal  rats  instead  of  hypophysectomiaod  rats 
may  prove  reliable o 

Significance  to  IJIAIID  Research s  The  raechanisn  of  action  of  the  pituitary 
~°~~~   ~~  '    ~~~~    ~°°"   hormones  is  not,  as  yet,  understood*  Pro" 
gress  in  this  field  depends  upon  an  increased  understanding  of  the 
chemistry  of  the  hormones.  To  accopmlish  this  end,  it  is  necessary 
to  isolate  in  a  chemically  pure  st^te  and  to  characterize  these 
hormones.  It  is  known  that  the  pituitary  secretes  six  honnones 
and  it  is  important  to  determine  whether  others  also  exist <, 

Proposed  course  of  projects  The  rate  of  progress  in  the  isolation  of  the 

hormones  is  directly  related  to  the  availabi-  , 
lity  of  satisfactory  methods  of  bioassay.  Considerable  effort 
must  be  continuously  expended  to  maintain  and  develop  more  accurate^? 
sevsitive,  S'apid  and  specific  methods  of  bioassay.  The  methods 
of  identifying  amino  acid  constitution  developed  in  studies  on  the 
structure  of  insulin  and  subsequently  applied  to  studies  on  o:^.ocin;, 
vasopressin  and  adrenocorticotrophin  will  be  applied  to  thyrotrophin 
and  growt.h  hormone.  Search  for  additional  pituitary  hormones  will 
be  maintained 
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So  Assay  of  Insulin  in  Bloodp 
PROJECT  TITIE        ~°° 


)•  Mrso  Frances  ¥o  Francos  Robert  Gray  (Guest) 

■iril  '  1,11--———  II,  I   I   I   II    ,.-.^,,  f  P-B—T: II, - ,,,,  T-.Tiir— yi.-lJi.   II  I.I..,...  I.   ,.  ^ 

OTHER  INVESTIGATORS 
>o  PROJECT  DESCRIPTION 

Objectives g  The  ob^sctiva  of  this  project  is  to  devise  a  lasthod  far  the  as 
of  adnute  amounts  of  insulin  which  would  bs  applicable  for  the 
assay  of  insulin  in  blocdo 

Methods  En^loyed?  The  alloxan  diabetic  hypophysectomized  mouse  is  usedo  The 

fall  in  blood  sugar  in  response  to  an  intravenous  injec° 
tion  of  insulin  is  used  as  the  measurement  of  response e  The 
technical  difficulties  of  collecting  blood  saniples  in  the  presence 
of  vasoconstriction  due  to  an  intravenous  injection  of  serumj  and 
of  determining  blood  sugar  using  amounts  of  blood  as  loi^  as  OoOl  mlc 
are  some  of  the  problems  which  arise  in  developing  a  successful 
assay  raethodo 

Major  Findings;  Amounts  of  insulin  as  low  as  100  raicrounits  can  be  dstected'o 
(1  microunit  is  one  millionth  of  a  unit  or  3i6  x  10'=8  mgo 
insulini)  Considerable  gains  have  been  made  in  an  effort  to  bring 
the  laiabda  value  for  the  assay  into  a  satisfactory  range,,  but  more 
work  is  still  needed© 


Significance  to  NlAMD  Research s 


A  satisfactory  method  for  the  assay  of 
insulin  in  blood  would  prove  a  useful  tool 


in  the  study  of  problems  in  carbohydrate  metabolism  and  in  diabetes^ 

Prqaosed  Course  of  Project;  To  take  steps  to  increase  the  sensitivity  and 

accuracy  of  the  method  and  to  apply  the  final 
method  to  the  assay  of  insulin  in  the  blood  of  patientso 


RoFaCo  "  C. 

December  V?'^h 


Analysis,  of,  KIH  Progrea  Ac  titties 
t 

Budget  Data  Sheet 


lOo  NIAM1>»6211U"3^ 


SERIAL  NUMHRR 

11,  feUDGET  DATA 

FH955 

ESTIMATED 
EXPENDITURES 

BUDGETED  POSITIONS                  J 

mi  lEARS              1 

PATISJT 

DAIS 

PROF 

OTHER  1  TOTAL  |   PROF 

OTHER  t    TOTAL  j 

^9    — 

2  1/3      5/6 

li 

2  1/3 

Fi  i$se 

17_tfYl 

5/6 

14 

— (3 

2  1/3      5/6 

1| 

2  x/3 

12  o  BUDGEfTCTiVITYs 


RESEARCH 

REVISf  &  APPROVAL      /7 


ADKENISIKATION  /^ 

TECmiCAL  ASSISTMICS     /T 


13o  IDBNTIFI  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE^  OR  OTHER  ORGMII= 
ZATIONSs  PROVIDB^G  FUNDS^  FACIUTIES^  OR  PERSONNEL  FOR  TIES  PROJECT  IN  EITHER 
1^55  or  1956s     IF  COOPERATING  UIJIT  IS  TOTHIN  NIH  INDICATE  SERIAL  NO(S) 


Office  of  Biometry^  NIAMD- 


lUo  IF  THIS  PROJECT  RESEMBLES,  CQ-IPLElffiMTS^  OR  PARAHELS  RESEARCH  DONE  ELSEtfiiERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (ICETHOUT  INTERCIiAKGE  OF  PERSCMIEL^  FACIUTIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH;     (BT  SERIAL  NO(S)  IF  VJITHIN  NIH) 


None 


December  lS$h  .  Analysis  of  NIH  Program  Activities 

Honors^  Awards,  and  Publications  Sheet 

15»  NIAMD°62nU°'19 

SERIAX  NUMBER 

,60  LIST  PUBUCATICBJS  OTHER  THAN  ABSTRACTS  5R0M  THIS  PROJECT  DURING  CAIMDAR    YEAR 
1951*: 

Noneo 


To  LIST  HOETCRS  AND  A¥AH^  TO  PERSON^IEL  REMTING  TO  THIS  PR(5jECT  DURING  CAISNDAR 
lEAR  195h: 

None. 


R.PoCo  -  1  ; 

December  19$h     ^  ""^ toaaysl-3-of-riH"Prfcfi*aa'  AGtivitiss 

Project  Description  Sheet 

lo  Nationsg  Institute  of  Arthritis  and  Metabolic  Diseases 

i      iNSTiTmi"       ~"        ~™    """ — " --~— — - — — 

2o    Biochemistry  and  Nat^rition    3o    Endocrinology 

•     lABOMTORi"     — —        Action — 
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^o    The  influence    of  the  central  nervous  ^stem  on  creatine  and  creatinine 
metaboliism  as  based  on  transections  of  jnidbrain  and  spinal  cord  in  doeso 
l=ROJ£GT  TlTUi  — — J=-^— ^  ^  — -    ^ 

Ho    Tip^  Ifeithryn  Jfoosjlton 
i*INdlPAL^^ta6AT(!fi 

j 

Jo  Mr©  Leonkrd  Ho  ledda 
dTKtffi  INVESTIGATORS" 

'■  ^0«JEGT  SESCRIPTIOH 

Objectives g  To  study  the  role  of  the  central  nervous  system  in  creatiA©  and 
creatinine  metebolism  and  the  mechanisms  by  which  its  effects 
are  producedo 

Methods  Eii^loyeds  Dogs  are  used  for  this  studyo  Using  aseptic  operative 

technique  transections  are  made  at  the  midbrain  levBl  and 
at  various  levels  of  the  spinal  cordo  The  animls  are  maintained 
at  a  constant  food  intake  before  and  after  operationo  Determination 
of  creatine  and  creatinine  in  urines  of  dogs  subjected  to  transact 
tion  of  the  central  nervous  system  at  midbrain  and  various  cord 
levelso  Analysis  of  urinary  constituents  for  if-^  content  after 
aginistration  to  such  dogs  of  glycine  and  creatine  labeled  with 

Major  Findings?  Immediately  after  midbrain  transection^  creatinine  excretion 
usuaUy  dropped  permanently^  while  a  creatinuria  of  unrs® 
lated  raagnitude  was  smn  for  a  limited  tiime  onlyo  After  cervical 
cord  te'ansaction  there  was  a  sijnilar  creatinuriao  Creatinine 
excretion  did  not  change  iimnediatelyj  but  gradually  declined  later 
to  a  stable  lojjer  levelo 

Significance  to  NIAMD  Research;  Since  creatine  phosphate  occupies  a  place 

of  soine  importance  in  intracelluJ.ar  energy 
interchanges  of  the  mammalian  body^,  and  since  several  horaones 
(eo  go  androgens^  estrogens^  adrenocortical  steroids  with  their 


-2=- 

PROJECT  SESCRIPIIOH  °  Continued 

pituitary  colleagues)  are  known  to  affect  creatins°creatinin© 
econoiBBTj  further  knowledge  of  factors  and  Biechaaisms  of  the  systenis 
involved  will  contribute  basically  to  our  uBderstanding  of  Bieta=> 
bolic  disorders o 

The  excretion  of  W^  in  urinary  creatine  and 
creatinine  after  feeding  glycine  labeled  with 
Ir^  will  be  followed  in  d^s  subjected  to  midbrain  transection  to 
permit  more  complete  interpretation  of  the  effects  of  midbrain 
damage  on  the  Bietabolic  course  of  these  substanceso  Alsoj,  from 
the  W^   content  of  other  urinary  nitrogenous  constituents^  inform^ 
ation  should  be  gained  regarding  other  factors  in  the  effect  of 
the  central  nervous  system  on  nitrogen  lastabolisnio 

Creatine  labeled  with  N^  in  the  glycine  moiety 
will  be  s^thesized  and  fed^  in  order  to  label  body  craatine  b3<=> 
fore  spinal  cord  transectiono  Determination  of  the  W^  content  of 
urinary  creatine  and  creatinine  in  such  animals  should  result  in 
direct  knowledge  of  the  source  of  the  creatinuria  following  cord 
transectiono  Abtmdance  of  n35  in  imxscle  creatine  and  crsatinina 
will  also  be  determinedo 

It  is  also  anticipated  that  later  studies  of 
the  modification  of  creatine  metabolism  by  hormone  administration 
or  withdrawal  will  be  of  value© 
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The  influence  of  the  Central  Ifervous  System  on  Cardiovascular°renal  Function 
PROJECT  TirLE  "     ~==-~--~— ------=~=-^^ 

J»     Dr,  Edward  W«  Hawt.home  (Guests  Howard  University) 
PRIIJCIP:\L  LJViSriaATOR 

3o  Mr»  Harold  Hall  (Guest  <-  Howard  University) p  Dre  David  McKo  Rioch  (Guest  ■= 
Walter  Reed)j  Dr.  Williani  T.  Spence  (Guest  ■=  Georgetowi  University)^ 

•  and  Dro  Francis  Enomot^  (Guest  »  Georgetowi 

University)  ^ 

OniER  L'JVESTIGdTORS 

PROJECT  d::3Criptiom 

Objectives  2  To  study  the  cardiovascular-renal  functional  alterations  incident 
to  midbrain  and  spinal  cord  transection  vrith  the  follomng 
major  views  in  rainds 

(1)  To  gain  insight  into  the  acute  and  chronic  effects  of  loss 
of  discreet  neural  influences  (cortical,  hypothalamic^  and 
spinal)  of  cardiac  and  renal  function* 

(2)  To  understnad  the  relationship  bet-Tjeen  renal  electrolyte., 
and  water  excretion  and  the  general  fluid  and  electrolyte 
balance  in  dogs  following  midbrain  and  spinal  cord  transectlonso 

Methods g  Dogs  are  used  and  observations  made  during  a  controlj,  operative^ 
and  post=operative  periodo  The  dogs  ara  maintained  on  a  rigid].y 
controlled  diet  and  daily  "intake-output"  records  are  kepto 
Throughout  each  pe.-iod  determinations  are  made  of  arterial  pressus'e^ 
renal  clearances^,  cardiac  output^  raeasureinents  of  various  fluid 
"spaces"  and  balance  studies  such  as  nitrogen^  sodiuia,  water,  and 
creatinine  balance o  Following  a  suitable  control  period  each  dog 
is  subjected  either  to  midorain  or  spinal  cord  traasocticne  Studies 
are  continued  during  the  post-operative  period  for  a  long  as  is 
deemed  feasible.  After  this  period  a  complete  autopsy  is  performed. 
iri.th  special  attention  being  directed  to  the  neuropathologyo 

Major  Findings?  Our  studies  thus  far  are  prelir.iinary  in  character  and  do 
not  perx.iit  final  interpretationo  There  was  profound  re~ 
duction  in  renal  clearnace  of  para=ammohippurate  and  of  creatinine 
during  the  acute  post=operative  period.  Successive  studies  follovjing 
midbrain  transection  showed  no  chronic  reduction  of  renal  clearances^ 


but  rather  a  ^iradual  return  to  the  normal  renal  plasma  flow  and 
^loraerular  filtration  rate.  Only  one  dog  has  been  completed  to  dateo 
In  this  god  midbrain  transection  had  no  effect  on  raean  arterial 
pressure* 

Significance  to  ITIAM)  Researchs  The  prolonged  survival  of  do^s  with  midbrain 

and  cervical  cord  transections  affords  one 
an  unusual  opportunity  to  study  the  role  of  the  central  nervous 
syst-eri  in  the  regulation  of  renal  and  cardiac  function,  jixactly 
what  part  the  nervous  systern  plays  in  the  re^julation  of  normal 
fluid  balance,  cardiac  output,  arterial  pressure  ani  general  renal 
function  is  not  know  at  the  present  time.  These  studies  bear 
directly  on  our  desire  to  understand  clearly  the  mechanism  of  patho- 
physiolo-iic  alterations  in  the  above  parameters  occurring  in  patients 
with  specific  nervous,  endocrine,  cardiac  and  renal  dysfunctiono 

Proposed  Course  of  project;  It  is  intenedsdto  study  a  series  of  dogs  with 

midbrain  and  spinal  cord  transoction,  the  acuta 
and  chronic  alterations  in  renal  and  cardiac  function,  along  vilth 
changes  in  the  fluid  and  electroiyt©  balanc®©;  Specifically  we  plan 
to  study  changes  in  the  renal  clearance  of  sodium,  glomerular 
filtration,  renal  plasma  flow,  cardiac  output,  arterial  pressure, 
extracellular  fluid  space  and  blood  volume,  along  vd.th  oalance 
studies  including  nitroj^en,  fluid  and  electrolyte  balances o 
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,  PROJECT  DESCRIPTION 

The  influence  of  the  central  nervous  systea  on  endocrine  activity j, 
as  based  on  transections  of  the  midbrain  and  spinal  cordo 

Objectives ^  To  develop  methods  adequate  for  the  routine  determinations  of 
adrenal  cortical  steroids  aid  adrenal  medullary  hormones  in 
the  blood  and  urine  of  dogSs  To  apply  these  methods  in  serial  anal=> 
yses  before  and  after  tr5ffi3ections,'of  the  midbrain  and  spinal  cordo 

Methods  Employed s  For  the  adrenal  steroids  in  olocd  plasraaj,  a  6o%   othanolic 

extract  is  prepared  which  contains  ooth  free  and  con=> 
jugated  steroids o  Eiese  are  then  separated^  the  conjugates  hydrolysed^ 
and  assays  performed  on  the  combined  free  fractions ».  The  corticoster<= 
oid  assay  J.nvolves  a  micro .  det^erraination  of  IT-ketosteroids  after 
oxidation  with  chromic  acid,  and  determines  both  17°hydroxy  corti= 
costeroids  and  IJ^ketosteroidSe  Procedures  for  steroid  detemina= 
tions  on  god  urine  are  now  under  study.  Adrenalin  and  nor=adrenalin 
will  be  e3rt.ractcd  from  urine  by  the  method  of  Goldenberg  et  ale^ 
separated  by  paper  chromato-;  raphy,  and  determined  separatelyo 
Bioassays  are  being  set  up,  and  chemical  ass^s  are  plannedo 

Major  Findings;  The  results  obtained  since  July  1,  19$h»   concern  the  state  of 


j 

Project.  Description  Sheet  Continued 

adrenal  steroids  in  blood  plasmao  In  human  plasma  about  half  has 
been  found  in  the  free  state,  about  one  fifth  conjugated  as  glucuron^ 
ides,  and  the  remainder  as  acid  hydrolyaaole  conjugates o  In  dog 
seru..!  the  totals  ware  lower,  and  there  was  a  smaller  proportion  of 
free  steroids,, 

Significance  to  illAMD  Researcha  The  evaluation  of  adrenal  cortical  function 

in  dogs  (or  humans)  by  means  of  steroid  as says j 
when   only  small  alterations  are  expected,  requires  refined  methods^ 
It  is  hoped  that  our  procedures  x^ili  revecQ.  variations  in  plasma 
levels  following  CNS  operations,  thus  reflecting  the  effects  on 
adrenal  cortical  function.  Parallel  analyses  of  adrenalin  and  nor= 
adrenalin  should  reflect  the  participation  of  the  adrenal  medullary 
hormones. 

Proposed  Course  of  the  Projecti  It  is  planned  to  follow  the  total  plasma 

steroid  levels  in  dogs  before  and  after  tran'=' 
sections  of  the  midbrain  and  spinal  cordo  If  alterations  ax-e 
found,  it  will  be  possible  to  e:d:.ract  larger  volumes  of  plasma  and 
determine  which  fraction  has  been  affected.  Chromatographic  an^ 
alyses  of  adrenal  verous  blood  of  both  normal  and  operated  dogs 
are  also  planned,  in  a  further  effort  to  detect  alterations  in  ad-* 
renal  cortical  activity o 
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Hatioaal  Institute  of  Arthritis  and  Metabolic  Diseases 
INSTITUTE 

Bioshamistry  end  Hutrition  3«  Enapfies  and  Cellular  Biochgmisti: 
LABORATOm  ~     SECTION 
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LOCATIOM  SERIAL  MJ^ESE 

The  enzymatic  tranafonnation  of  earbolgrdrateg  and  their  intermediajy  igetabQlism 
PROJECT  TITLE 

Pro  Bo  Lo  Horeckeg 
PRINCIPAL  INVESTIGATOR 

Miss  Po  2»  Sirygniotis 
OTHER  lOTEBTIGATORS 

PROJECT  DESCRTPTIOIf 

Objectives;  To  provide  furtho?  information  on  the  new  paliiway  of  earbotgrdrat© 
metabolisra  in  order  to  define  the  role  of  these  reactions  and 
intermediates  in  the  chsrnistiy  of  the  caLlo 

Methods  Employed g  With  enzymes  purified  from  suitable  sources  the  individual 

3     /^reactions  are  stxidied  in  detail  and  reaction  products  isolated 
arid  idehiifiedo  These  products  are  then  employed  as  substrates  for 
succeeding  steps » 

Major  Findingss  Tiie  tetrose  ©ster  formed  frem  sedoheptulose  7=»phosphat3  in  the 
■  transaldolase  reaction  has  been  identified  as  B-ezythros© - 
Mphosphateo  This  is  the  first  tetrose  iiaplieated  in^carbo hydrate 
metabolism.  .  This  ester  participates  in  two  further  reactions ^  the 
products  of  which  have  been  identified  as  sedoheptulos©  diphosphate 
and  fructose  6"phosphate.  Sedoheptulose  diphosphate  is  a  new  este^ 
whose  main  function  appears  to  be  to  act  as  a  reservoir  for  the  very 
un'stable  erythrose  estsro 

'    Further  studies  with  purified  transketolase  from  spinach  have 
established  that  tiiis  enzyaie  will  react  with  2=2vylulose  S^phosphate 
as  well  as  with  ribulose  $» phosphate »  The  ssyTulose  est®*  ims  obtained 
for  the  first  time  by  means  of  a  purified  kinase  from  Lactobacillus 
pentosua » 

An.  identical  series  of  reactions  involving  transketolas®  and 
transaldelass  has  been  showi  to  account  for  pentose  phosphate  synthesis 


NAM)  »  ean^-ss 
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9.  PROJECT  DESCRIPTIOM  °  Continued 

in  animal  tissues  and  in  plants o  In  the  former  pentose  phosphate 
is  used  for  nucleic  acid  synthesis^  nhil©  in  the  latter  it  provides 
the  priraaiy  GOg  acceptor  in  photosynthesis »  A  purified  kinase  form 
spinach  fonus  ribulose  diphosphate  from  ribose  phosphate  and  ATPo 
Ribulose  diphosphate  is  the  substrate  for  the  earboa^lation  reaction 
in  which  2  moles  of  phosphoglyceric  acid  are  producedo 

Two  new  ensyrae  reactions  involving  imidazole  acetol  phosphate 
have  been  found  to  participate  in  the  bio^mtiiesis  of  histidineo  One 
of  these  represents  a  new  type  of  transamination  reaction  in  Hhich  ths 
carbosyl  group  is  replaced  by  a  phosphate  ester  linkage*  Like  other 
transamination  rmctions,  it  requires  jgnridoxal  phosphate. 

Significance  to  MIAMD  Researchg  The  ejdstence  of  a  mechanism  for  the  conversion 

of  hexose  monophosphate  to  pentose  phosphate 
_  which  is  common  to  green  plants  snd  animals  suggests  that  these  reac^ 
tions  are  important  in  the  basic  econony  of  the  cello  Knowledge  of 
these  reactions  opens  the  way  to  an  lamination  of  their  status  in 
noxmal  and  diseased  cells. 

Proposed  Course  of  Projects  Further  work  is  needed  to  determine  me  detailed 

meehanisja  of  the  transketolase  and  transaldolase 
reactions.  In  particular  the  role  of  thiamine  Hrrophosphate  in  tiie 
former  reaction  and  the  psrticipation  of  cof actors  in  the  second 
reaction  will  be  investigatedo  Farther  reactions  invol'Fing  the  new 
esters  erythrose  phosphate,  sedoheptulose  diphosphate  md  ribalose 
diphosphate  will  be  sought,,  The  new  kinase  and  earbo3£ylating  ansymes 
will  b©  purified  in  order  to  determine  the  eofactors  and  reaction 
mechanism o 
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The  Mechanism  of  Pentose  Phosphate  Conversion  to  Hexose  Monophosphate  by 
Bo  Lo  Horecker,  Martin  Gibbs,  Hans  Klenow^  and  Po  Zo  Sini7iT:ri.otis ,     J.BoCo 
207,  Noo  1,  393  (19Sh) 

The  Mechanism  of  Pentose  Phosphate  Conversion  to  Hexose  Monpphosphateo  II  o 
With  Pea  Leaf  and  Pea  Root  Preparations o     ^  Martin  Gibbs  and  Bo  L»  Harecker, 
Jo Bo Co  208,  Noo  2,  813  (19^k)c 

Pentose  Phosphate  and  COg  Fixation  with  Spinach  Extracts^     %•  Ao  Weissbach. 
Po  ?.  Sraymiotis  and  Bo  L,  Horeckero     JeAoCS.,  76,  3611  (19$k)o 

Discussion  in  Spiposiufflo     Bj  Bo  Lo  Horecker,  Federation  Proco,  13»  ?l0o  3, 
711  (19^h)<,  >  ^^  ■       -'^ 

!       The  Enzymatic  ForraafeLon  of  Ribulose  DiphosphatSo     By  Ao  VJeissbach,  Pc  Zo 
Srayrniotis  ard  Bo  Lo  Horeckero     JoAoCoSo,  76,  5572  (195Ii)o 

Tetrose  Phosphate  and  Ssdoheptulosa  Diphosphate  Pormationo     ^  Bo  Lo  Horeeker^ 
Po  Zo  Siai^niotis,  Ho  Hiatt  aM  Po  Marks,     Jo  Biolo  Chomo,  in  presso 

Purification  and  Properties  of  Yeast  Transaldolas©c     W  Bo  Lo  Horscker  and 
Po  Zo  SnsyrniotiSo     Jo  Biol.  Chemo,  in  press « 

Carbol^drate  Metabolisrrio     ^  Bo  Lo  Horecker  and  Alan  Ho  Mehlero     Books     AiinmaS. 
Review  of  Biochemistry  (1951i),  in  presSo 
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studies  on  the  structure  and  intermediary  m©talx>lism  of  nucleic  acids 
raiclQotides 

PrSJegt  title 

DTo  Leon  Ao  Heppel 
PRINCIPAL  Il#ESTia4T0R 

Russell  Jo  Hlliao® 


PHER  IWESTIGATCES 
PROJECT  DESCRIPTION 


ObjectivQSs     The  objective  of  this  project  is  to  discover  pathways  fas'  the 

bio^mtbesis  and  breakdown  of  nucleic  acids  and  smaller  imcleotida 
unit So 

Methods  Ehployedg     With  ensyn^s  purifisd  from  suitable  sources  various  bio» 

^nthetic  and  degradative  reactions  are  carried  aito  The 
proiacts  are  studied  by  means  of  papiK"  chromatographys  paper  el^c^ 
trophoresis^  chemical  ajialysis  and  ion  escchange  column  chronatograpb^'o 

Major  Findings g     The  first  successful  enaymatic  ^nthesis  of  diKacleotides  and 
larger  ribopolynacleo tides  from  small  molecules  such  as  cyclic 
mononucleotides^  was  danonstrated  by  us  last  year^     Pancreatic  ribo° 
nuclease  and  a  ^leen  diesterase  catalysed  the  ^nthesis  by  an  sxchan^. 
mechanismo     This  wosic  has  been  extended  and  other  diesterases  -s-jitti 
different  specificities  have  also  been  shoJi?n  to  possess  synthetic 
abilityo 

Ribonuclease  has  now  been  purified  from  spleen  and  liver  and 
shown  to  have  exactly  the  same  en^rmatic  properties  as  the  pancraatie 
enzyaiQo     Spleen  phosphodiesterase  has  been  further  purified  and 
charactarisssdo 

A  new  series  of  transphosphorylation  reactions  h  ave  been 
discovered o     Two  enzymes  have  been  separatedo     One  catalyses  a  trans -= 
phosphorylation  between  ATP  aM  various  imcleoside  monophosphates o 
The  other  catalyses  a  similar  reaction  between  AMP  and  various 


9o     PROJECT  DESCRIPTION  °  Conanued 

nucleosid©  triphosphateso     These  reactions  make  possible  the  ^athesis 
of  all  ths  various  triphosphates  which  are  believed  to  be  precursors 
in  nucleic  acid  sjmthesiSo 

A  new  deaadnase  Ms  been  pari  fled  several  hundred-^fold  from 
spleen  which  rapidly  converts  adenosins  to  inosinso 

Significance  to  ?1IM4D  Researchg     It  is  expected  that  these  studies  will  provide 

infonaation  on  the  mechanisnss  of  nucleotide  and 
nucleic  acid  syntiiesiSo     These  substances  are  basic  to  the  econoragr  of 
all  cells,  and  their  normal  metabolic  pathway  imist  be  understood  befor© 
possible  alterations  in  disease  states  can  be  investigatedo 

Proposed  Course  of  Projects     The  role  of  cyclic  nucleotides  ard  other  nucleotides 

in  rmcleic  acid  biosynthesis  will  be  fUrtter 
investigated.     Purification  studies  of  nucleases  and  diesterases  will 
be  continued  and  -tiieir  mechanism  of  action  studied  by  use  of  0^"  and 
other  methodso     Transphoiylation  reactions  -Kill  be  studied  in  greater 
det^lj  as  well  as  a  new  phosphatase  discovered  in  the  course  of  this 
worko 
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Go'  IDENTIFY  AW  COOT^ERATING  UNtPS  OF  THE  PUHilC  Hmf  H  SERVICE,  OR  OTHER  ORGAMI= 
ZATIONS,  PROVIDING  FJI^IDS,  FACILITIES,  OR  PERSOUMEL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  19^  s     IF  COOPERATING  UNIT  IS  WITHIN  HIH  INDICATE  SERIAL  nO(S) 

None 


Uto  IF  THIS  PROJECT  RESS4BLES,   Cri'I-LEIIEOTSs   OR  PMM.LELS  RESEARCH  BONE  ELSBifHERS 
IN  THE  PUBLIC  ^lEALT^I  SERVICE  (WITHOJT  IMTEECHANGE  OF  PERSON!'IEL,  FACILITIES  OR 
roTTDS)^  IDEI'lTIFf  SUCH  RESEARCH^      (BT  SERIAL  NO(S)  IF  WETHIN  OTi) 


Studies  by  Dr<,  Mary  Eo  Maver  (NGI)  on  anottier  splsen  nuclease  are  coniplsmentary 
to  one  part  of  the  above  projecto     NCI= 
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The  action  of  some  nucleases  on  simple  esters  of  monoribonuclsotideso     Do  Mo 
Brown,  Lo  Ao  Heppel  and  Ro  Jo  Hilmoeo     Jo  Chomt,  Society  p<,  kQs  ISSh 

Nucleotides  and  I^cleosides,     L<.  Ao  Heppel o     Chapter  in  Chemical  Patlways  of 
Metabolism,  Yolo  2,  Editor  Do  Mo  Greenberg 

Transphosphorylation  between  Itocleo^id©  Monophosphates  and  Nucleoside  Triphos= 
phates,     Jo  Lo  Stromingerj,  L.  A,  Heppel  and  Eo  So  Mas^iello     Archo  BiochatSo 
Biophyso^  02,  188,  1951i 

A  note  on  the  stmctore  of  triphosphopyrldins  nucleotideo     Lo  A,  Hetioel^ 

Po  Ro  VJhitfeld  and  Ro  Markhaiiio     Jo  of  the  Chemo  Soeiely  (British) o     In  press 

Nucleotide  exchange  reactions  catalyzed  by  ribomxcleas©  and  spleen  phospho^ 
diesteraseo     lo     ^mthesis  and  Interconversion  sinple  Esters  of  Ribomono° 
nucleotideSo     Lo  Ao  Hejpel  and  Po  Ro  Ubitfeldo     Jo  of  the  Gherao  Sociatgr 
(British) o     In  press 

The  lazymatio  hydrolysis  of  ribonucleosids"28s3'''°5aonoli^drog©n  phosphates o 
Po  Ro  >Jhitfeld,  Lo  Ao  Eappel  and  Ro  Markhamo     Jo  of  the  CheiSo  Soclsigr 
(British)  In  press 

Bacleotide  exdianga  reactions  catalysed  hj  ribosmcleass  and  spleen  phospho 
diesteraseo     Ho     ^nttesis  of  of  Polynacleotideso     Lo  Ao  Heppel^  Po  Ro 
Whitfeld  arai  Ro  Marichamo     Jo  of  fee  Chem.  Societ^r  (British)     In  press 
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EOJECT  DESCRIFTIONs 


CjectJYes;       The  objective  of  this  paroject  is  to  determra  biological  rcschanisms 
for  the  degradation  and  synthesis  of  purines « 

jithods  anployeds      ¥ith  ensjm©  preparations  fit)ja  animal  and  ndcrobial  soureesj 
products  of  purine  raatebolism  are  isolated  and  identified  vslng  column  ani 
paper  chroma tograpbyj,  paper  electrophoresis,  and  chemical  syiithesiSo'    The 
compoiasis  acctmulated  by  a  Meurospora  mutant  blocked  in  purine  biosynthesis 
are  also  investigated  and  the  nutritional  requirei^nts  of  these  lautants 
studied  in  growth  experiments » 

^ jor  Finding g;      The  major  findings  of  this  project  during  the  past  ysar  hsv© 
inclmed  ths  purification  of  tifo  ensyaies  ^sich  has  made  possible^  (1)  the 
characterisation  of  l!.'=aminoimidasole  and  forEdmnoglsroina  as  intermediates 
in  the  degradation  of  xanthines   (2)  the  isolation  of  a  nucleotide  not  identic?: 
with  any  known  compound  from  extracts  of  #ie  adenineless  Neurospora  mutant, 
and  (3)  the  observation  tliat  this  mutant  organism  can  also  grow  on  l^oxanthir 
in  place  of  adenine  only  if  histidine  is  added  to  the  mediumo 

gnificancQ  to  Arthritis  and  Metabolic  Disease  Researchs       Purines  are  ^ynthasised 
and  are  degraded  to  uric  acid  and  other  products  by  living  organismsi 


1=6211^^25 
L  NO. 

ars  involved  in  energsr  transfer  reactions  in  the  form  of  mc3.eotides|  they 
are  conponents  of  nucleic  acids  and  are  found  in  all  li^ng  cellSo  Ths 
metabolism  of  purines  is  thsrefors  of  fundaiental  iiigjort^ce  in  all  living 
organisms.  Knowledge  of  the  ensyinatic  reactions  involved  in  their  bio= 
synthesis^  however^  is  fragmsntaiy.  The  mstabolism  of  purines  in  microbial 
systems  and  the  identification  of  the  compounds  involved  Ihs  been  a  fzniit= 
ful  means  of  disclosiiig  iistabolic  pathways  and  organic  compounds  previously 
Tinlcnown,  The  occurrence  of  similar  pathways  or  compoxinds  in  other  normal 
and  diseased  organisms  should  thus  be  greatly  faoilitatedo 

Apposed  course  of  projects   Problems  which  shall  be  investigated  during  the  next 
"^ calendar  year  include  (1)  the  identification  of  the  compounds  and  ensymatic 
reactioiis  involved  in  the  conversion  of  forsoiminoglycine  to  formic  acid 
and  glycinei  (2)  the  characterisation  of  the  nucleotide  accumulated  by  the 
Neuroqpora  mutantf  and  (3)  and  evaluation  of  the  general  occurrence  and 
significance  in  other  biological  s^rstems  of  the  compounds  which  have  been 
in  ttese  studies » 
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■letabolisK  and  Biological  Fonction  of  Uridine  Nucleotides 
PROJECT  TITLE 


i,  M.  Kalckar  (Visiting  Scientist) 

?RINCIPAL  IIWESTIGATOR 


Maxwell 


)THER  INVESTIGATOR 


^OJEGT  DESCRIPTIONj 


)bjectives;  To  follow  ths   bioi^mthetic  jattoays  by  which  ac-bive  uridina  nucleotide 
involved  in  glucose,  galactose  and  glucuronic  acid  metabolism  in  the  liver 
are  formedo  To  studs'-  the  function  of  this  type  of  nucleotide  for  the  foraiatj. 
of  coupled  glucuronides  (phenol^  steroids)  and  imicopolysaccharides.  In  related 
studies  to  examine  the  metabolisra  of  uridine  diphospho  glycosyl  compounds  in 
muscle  and  in  various  microorganisms.. 

fethods  Einployed;   I^rge  scale  isolation  of  uridine  diphospho  glucose  from  yeast 
"    with  the  help  and  facilities  provided  by  Dr,  Keresztesy  and  the  equipment 

available  in  the  Section  of  Isolation  and  Fractionatione  Column  chromat-ography 
(DoweX'=2  ehJ^ride),  paper  ciiromatography  and  extensive  use  of  enzymatic 
ultraviolet  spectrophotoraetric  methods  to  study  the  course  of  reactions. 

lajor  Findings  s  Drs,  J.  Strominger,  E.  Ifex&jell  and  I  initiated  during  early 
S^tember  19$k  the  studies  on  the  biosynthesis  of  the  so-called  'active' 
glucuronic  acid  through  collaboration  Trri-th  DTo  Julius  Axelrodj  Laboratory  of 
Chemical  Pharmacology,  National  Heart  Institute „  The  major  finding  of  the 
project  dealing  mth  glucuronic  acid  metabolism  was  the  observation  and  sub- 
sequent isolation  of  fee  hitherto  unlcnown  metabolic  enzyoie,  uridine  diphospho 
glucose  dehydrogenase  (UDPG  dehydrogenase)  which  in  the  presence  of  diphospho 
pyridine  nucleotide  (DPN)  catalyzes  tte  oxidation  of  UDPG  to  uridine  dipnospi 


JX  NOo 


glucuronic  acid  (UDPQA).  The  latter  substance  has  recently  bean  recognized 
as  being  identical  with  the  S0'=call3d  » active"  glucuronic  acido  We  have 
lately  in  collaboration  with  Dto  Ko  Isselbacher  of  MIAMDj  succeeded  in 
demonstrating  that  the  anssTroatie  oxidation  product  of  UDPG  incubated  vri-tlx 
DPN  and  the  above  mentioned  ensyxne  gave  rise  to  a  substance  which  proved 
to  be  UDPGA  ("active'  glucuronic  acid)  chsmically  as  well  as  biologicallyo 
The  isolated  oxidation  product  in  the  presence  of  microsomes  and  various 
glucuronide  acceptors  such  as  phenols  of  tetral^dro  cortisone  (cfo  DTo 
Isselbacher '  s  report)  brought  about  a  rapid  and  eff5.cient  formation  of 
glucuronides  of  the  latter  compounds , 

A  research  project  dealing  with  the  UDPQ  instabolisan  in  microorganisms 


kgni: 


that  observed  in  mammalian  tissues,  yeast,  Eo  coli  and  in  nonpathogenic 
strains  of  Hemophilus,  This  project  was  greatly  assisted  by  the  help  and 
experience  of  Ik".  M.  "Pittanan  of  the  National  fficrobiological  Institute* 
Valuable  material  tms  also  kindly  sent  to  us  frcsn  Lederle  Laboratories, 
American  ^ranamidso 

The  project  on  metabolism  of  uridine  nucleotides  in  muscle  was  perforaied 
in  collaboration  with  Dr.  W.  ¥,  Kielley  of  the  Hational  Heart  Institute. 
It  was  found  that  m   enzyme  of  the  contractile  protein^,  myosin,  catalyses 
the  dephosphorylation  of  uridirB  triphosphate  (UDP)  with  a  rate  consider- 
ably higher  than  that  of  adenosine  triphosphate  (ATP)  (cf,  Dr,  ELelley's 
report), 

ficance  to  Research  in  Arthritis  aM  Metabolic  Biseases;   The  general 
biological  importance  of  the  uridine  diphospho  glycosyl  compounds  for  the 
metabolism  during  growth  (normal  or  pathological)  and  especially  for  the 
formation  of  the  so-=called  mucopolysaccharides  (hyaluronic  acid,  cartilage, 
bacterial  immune  polysaccharides)  is  now  increasingly  recognized.  The 
discovery  of  the  UDPG-dehydrogenase  closes  the  missing  link  in  the  scheme 
describiiig  the  conversion  of  glucose  or  glycogen  to  glucuronides.  The 
fact  that  a  niacin  nucleotide  (DPN)  is  involved  in  the  formation  of  active 
glucuronic  acid  poses  several  questions  of  nutritional  significance.  It 
is  rather  likely  that  diseases  in  which  the  mucopolysaccharides  show 
pathological  alterations  are  in  a  more  or  less  direct  way  correlated  with 
disturbances  in  the  formation  or  metabolism  of  uridine  diphosphate  glucuronic 
acid, 

roposed  Course  of  Project?   We  lave  planned  a  further  stu«^  of  the  properties 
of  UDP-glucose  delQTiirogenase,  especially  as  to  the  nature  of  a  recently 
observed  enhancing  effect  of  amino  acids  on  the  rate  of  oxidation.  Synthesis 
of  C^  labeled  active  glucuronic  acid  from  C^  glycogen  (or  sucrose)  and 
UTP  is  now  feasible  since  all  the  step  enzymes  can  be  isolated.  We  hope  to 
be  able  to  continue  our  very  fruitful  collaboration  with  Dr,  Isselbacher 
on  the  metabolism  of  l^F^^^onic  acid  and  related  substances. 
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The  Biological  Synthesis  and  Function  of  Uridine  Polyphosphates, 
Herman  M.  Kalckar.     Science  ll?,  U79  (19^U). 
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Crbohydrate  Ketabollsm  in  the  Spleen  aid  X-°Igradiated  MicQ 
POJECT  TITLE 


Ibsrt  Ashtrell 
FDJCIPAL  INVESTIGATOR(SJ 

Jan  ELckroan 

CHER  INVESTIGATORS 

PjOJECT  DESCRIPTION; 

Qjectives ;  Earlier  wcrk  has  disclosed  a  marked  alteration  in  the  pentose  phosphate 
metabolism  of  the  X=>irradiat@d  morose  spleen.  In  order  to  evaluate  these 
observations^,  a  study  of  the  mstabolism  of  ribose  phosphate  by  the  nonnal 
spleen  was  imdertaksus 

Mthods  employed;   Spleen  enzyme  preparations  are  incubated  with  ribose  phosphate 

11    and  the  products  isolated  by  chromatograpl^  on  ion-exchang©  resins  identified 
by  color  reactions  andjWhere  possible^  by  the  formation  of  characteristic 
derivatives. 

M'jor  findings;   D=xylulose  phosphate  has  been  demonstrated  as  a  new  intermediate 
in  tte  metabolism  of  ribose  phosphate^  This  wis  the  first  definitive 
identification  of  this  ester  in  plsit  or  aiimal  tissues,  although  its 
presence  had  been  presumed  in  various  bacterial  systems  o  Farther  study  of 
the  metabolism  of  fee  pentose  phosphates  has  resulted  in  the  tentative 
identification  of  a  n®r  pentose,  erythro~3"ketopentose  phosphate,  the 
formation  of  "tiiich  is  apparently  dependent  upon  the  presence  of  extremely 
small  amounts  of  coppero 

&giificance  to  Research  in  Arthritis  and  Metabolic  DLseasess  It  is  eaqiected  that 
""""ISo^edge  of  these  pathways  mil  help  contriFufe"~£cran  understanding  of  the 
pathological  effects  of  X-radiatLon,,  These  reactions  may  also  be  affected 
in  other  pathological  conditions o 


II 
jU2ll$»27 

OlL  no. 

j'oposad  Ctourse  of  Project;      The  intanaediates  desoribsd  mil  bs  isolated  in  pux'e 
form  and  raatabolic  pathways  of  these  new  compounds  studied*    The  KBchanism 
of  the  interconversions  t«.11  be  studied  with  emphasis  upon  purification  of 
the  enzyme  systems  involved  and  mth  attention  to  the  role  of  metal  and 
other  cofactorSo 
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formation  of  Xjlialose  Phosphate  from  Ribose  Phospliate  in  Spleen  Extracts. 
Gilbert  Ashwell  and  Jesn  Hickman.     J.A.C.S,,  76,  ^889  (195U). 

Spleen  ATPase  Activity  in  Irradiated  Mice  Treated  mth  Spleen  Homogenate. 
¥.  Smith,  W.  Anderson,  G«  Ashwello    Am,  J.  Physiol.,  178,  lt71  (19Sk)o 


1ST  HONORS  AMD  AWARDS  TO  PERSONI'EL  RELATED  TO  THIS  PROJECT  DURIKG  CAIEfDAR 
iEAR  195i|.s 


1 


- 1 


Analysis  of  NIH  Program  Aetivities 
Project  Description  Sheet 


NIAMD 
NSTITDTE 


2,    Laboratory  of  Biocbsmistxy  and  Nutrition 
LABORATCRY  OR  BRANCH 


factio nation  asid  Isolation    U. 
ECTIOM 
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arge-scale  processing  of  biological  naterial 
ROJECT  TITLE 


»  Co  Keresztegy 


RINCIPAL  INVESTIGATOR 


MJECT  DESCRIPTIONS 


Large-scale  processirg  of  biological  raaterial  to  extract 
aid  puriiy  substances  of  biological  importance » 


bjectives;  Many  problems  of  importance  in  the  biocheiaistiy  of  disease  require  ths 
isolation  sid   identification  of  substances  which  are  present  in  only  trace 
amounts  in  the  particular  biological  sourt;eo  It  becomes  necessary^,  in  order 
to  obtain  sufficient  quantities  of  the  desired  compound  for  studyj  to  process 
large  anounts  of  biological  source  materials,  such  as  liver,  brains,  body 
excretory  products,  plant  materials,  etc* 

Bthods  enployeds  The  laboratory  is  equipped  with  large-scale  apparatus,  such  as 
"°   stills,  filters,  reaction  and  extraction  kettles,  etc.  In  most  isolation 
problems  the  original  siaall-scale  process  has  to  be  modified  ard  developed, 
so  that  it  can  be  carried  out  efficiently  on  the  larger  scale »  This 
adaptation  or  process  development  is  an  importaxxt  function  of  the  laboratory. 
The  degree  of  participation  of  the  laboratory  varies  according  to  the  needs 
of  the  specific  problems « 

a.ior  findings;   Among  tte  more  ingjortant  operations  have  been  the  following? 
376  kilos  yeastamine  and  176  kilos  of  hog  and  sheep  kidney  powder  processed 
for  Factor  3  concentrate  for  DTo  Klaus  Schsarz,  990  IcLlos  of  rhododendron 
leaves  and  180  kilos  of  kalmia  leaves  processed  for  andromedotosin  for  DTo 
E.  C.  Horning  (NHI  Natural  Products  Lab.)»  2iiO  kilos  of  bulbs  processed  for 
DTo  ¥.  Co  WLldman  (NHI  Natural  Products  Lab.)» 


LftaificancQ  to  Arthritis  and  Metabolic  Research?   Ordinary  laboratories  lack 

vely  cariy  on  studies  which  require  the  extraction  aM 

However,  with  the 


facilities  to  effect 

processing  of  large  quantities  of  biological  materials. 


'^-^  NO. 

equipment  and  trained  personnel  of  the  large-scale  l^oratoiy,such  investi° 
gations  as  tlie  isolation  of  Eactor  3j  can  be  undertaken  and  mooeasfallj 
completed, 

reposed  course  of  pro^')ect?     Facilities  for  the  safe  rae  of  volatils  and  innanrnabXe 
solvents  are  being  espanded»    ¥hsn  facilities  are  completed,  extraction 
procedures  not  possible  at  present  can  be  carried  out.     This  will  increase 
the  number  of  isolation  studies  in  vSiich  the  large-scale  laboratory  can  bs 
of  helpo 
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Laboratoay  of  Chsmistx^r  of  Natm'al  Products  NHI  -UJ 


^■P  THIS  PROJECT  RESEl-ELES,  COI^PLEIffiNTSs  OR  PARALLEI^  RESEARCH  DONE  ELSEWHERE 
:N  the  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES  OR 
VNDS),  IDENTIFY  SUCH  RESEARCH?  (  BY  SERL4L  NO.(S)  IF  WITHIN  NIH  ) 


iNone 
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}^actionation  and  Isolation  It. 5,  NIAMD-62116-29 

ECTION  LOCATION  (IF  OTHER  TMN  BETHESDA)    SERIAL  NO,   " 
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ici-obiological  assays  for  vitamins  and  amino  acids 

WMiTWTiM  "~   — < — 


Silvenaan 

RINCIPAL  INVESTIGATOR" 


»  Bakerman^  M,  Romine  and  R.  Gardiner 

THER  INVESTIGATORS 


liOJECT  DESCRIPTION  J 


bjectivei   The  determination  of  the  concentration  of  various  vitanins  and  amino 

acids  in  a  variety  of  materials^  such  as  extracts  and  concentrates,  foodstuffs, 
body  tissues  and  excretory  products^  can  be  carried  out  by  the  use  of  micro-  ' 
biological  assajrso  Under  this  project  sanples  submitted  by  investigators  on 
nutritional  and  allied  projects  are  analysed  for  their  content  of  the  specific 
vitamin  or  snino  acid  under  study, 

bthods  .Qjiglo^;   The  use  of  niicrobiological  ass^rs  for  the  deteiroination  of  folic 
acid  continues  to  be  of  major  importance  in  the  studies  on  folic  acid„  . 

i:;i^iificance  to  Arthritis  and  Metabolic  Researchg   These  microbiological  assay  pro-= 
cedures  are  a  very  important  tool  for  the  raeasuroment  of  the  concentrations 
of  various  cell  constituents,  io  e,,  amino  acids  and  vitanins, 

l;gpoS9d  course  of  pi-o.iects  Mith  the  extension  of  laboratory  findings  to  clinical 
investigationsj  there  mil  be  an  increasing  use  of  these  assays  from  clinical 
materials o 
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PROJECT  DESCRIPTIOKs 

Studies  on  folic  acids 

(a)  Katurallyc^occ-urring  fonns  of, 

(b)  Enzyniatic  degradation  of  citrovorum  factor^ 

(c)  The  urinary  coit?)ounds  associated  with  folic  acid  metabolism  in  the  rate 


3b;)ectivesg     Folic  acid,  a  vitamin  of  the  B  conplex^  has  been  showi  to  be  .x«u«^«  u^ 
most  animal  species.     Its  importance  and  role  in  the  enzyme  ^sterns  wliich  are 
related  to  growth,  such  as  purine  synthesis,  have  become  better  recognized  in 
!??i^f^*  ^^^'     ^  identiftring  the  natural=occurring  forms  of  folic  acid,  it 
will  be  possible  to  obtain  new  anti^-folic  compounds,  other  tten  those  used  at 
present  to  control  abnormal  growtli,  specifically  leukemia^     Similarly,  hj 
Identifying  the  products  associated  with  folic  acid  metabolism  in  viVo  and  in 
■  vitro,  a  better  understanding  of  some  of  the  fundamental  processes  of  growth 
TO.  11  ressulte 

|fethods  employed; 

(a)    The  microbiologically«inactive  form  of  folic  acid  in  liver  can  be  converted 
to  the  active  citrovorum  factor  form  by  incubation  with  liver.     The  problem 
IS  now  resolved  into  preparing  suitable  extracts  of  the  microbio logically 
inactive  folic  acid  and  fractionating  such  extracts  to  obtain  the  required 
substance  in  pure  form. 


(b) 


SVactionation  of  liver  extract  for  the  purification  of  the  enzyme  which  destroys 
ciurovorum  factor  in  tte  presence  of  l^glutamic  and  is  being  carried  ^out  using 


protein  fractionation  methods,, 
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PROJECT  DESCRIPTION 

Objectives;  The  objective  of  this  project  is  to  elucidate  the  mechanism  by 
which  gluconic  acid  is  utilised  in  Riammalian  tissueso 

Methods  EHDloyedg  The  ena^e  which  catalyses  the  initial  metabolic  step  in 

the  utilization  of  gluconic  acid ,  namely^  the  reaction 
gluconic  acid    gluconic  acid=6=phosphate,  is  obtained  in  cell= 
free  extracts  and  purifiedo  The  course  of  the  reaction  is  follcsjed 
by  oxidizing  the  product  with  gluconic  acid-6-phosphate  dehydroge- 
nase and  triphosphopyridine  nucleotide, •  and  spectrophotomstricalJy 
observing  the  reduction  of  the  latter  materialo' 

Major  Findings I  A  reaction  between  gluconic  acid  and  adenosine  triphosphate 
has  been  demonstrated  in  extracts  of  hog  kidney  and  the 
corresponding  enssrme  has  been  partially  purified.  The  reaction 
product  serves  as  a  substra-fce  for  phosphogluconic  dehydrogenase! 
this  observation  indicates  that  gluconic  acid  is  phosphorylated  in 
the  sixth  position  by  iddney  extracts  in  the  presence  of  adenosine 
triphosphatSo' 

Significance  to  NIAMD  Research;  Althotigh  an  enayme  which  oxidizes  glucose  to 

gluconic  acid  has  been  isolated  from  liver^ 
it  has  been  demonstrated  that  this  reaction  does  not  occtir  to  a 
detectable  extent  in  vivoo ■  However,  it  has  been  shown  that  gluconic 
acid  is  metabolizeTljy  intact  animalso  The  resiats  of  this  study 
will  reveal  how  a  non°phosphorylated  intermediate  is  geared  to  the 


9o     PROJECT  DESCRIPTIOW  ~  Continued 

ijiportant  phosphorylating  patto^  of  carbohydrate  metabolism,  and 
wi-ll  thus  pnj-vide  ftsrther  inforiTBtioii  necessaiy  for  an  intelligent 
analysis  of  derangements  in  such  metaboliaao 

Proposed  Coxirse  of  Project;     The  transphosphorylating  en^rme  obtained  fjx»m 

hog  kidn^  wiH  be  further  purified.     After  this 
is  accomplished  it  will  be  possible  to  stu<^  the  reaction  stoichi^ 
oraetry,  oof  actor  requirements  of  ihe  system,  and  aibstrate 
specif  icily  of  the  enssymso 
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OIHEii  INViiSriGATOHS"""" 

h     PROJECT  DaSGRIPTION 

Objectives s  Sis  objective  of  this  project  is  to  elucidate  the  metabolic 
pathways  of  formation  and  utilization  of  glucuronic  acid  in 
aKimals  ^ad  msno 

Methods  Employed t  C  ^-labeled  precursors  of  glucuronic  acid  are  incubated 

with  animal  tissue  slices  in  the  study  of  glucuronic  acid 
i  formation  a  C-^-^ -labeled  glucuronic  acid  and  glucuronolactone  are 

administered  to  patients  in  the  study  of  glucuronic  acid  conjugation 
aiid  incorporation  into  polysaccharides.  In  all  cases,  labeled  end 
products  are  isolated  and  the  raolecixlar  position  of  isotope  determined c 
From  data  so  obtained,  the  metauolic  pathways  traversed  by  the 
labeled  compounds  are  deduced,, 

I 

Major  Findings;  In  the  study  of  glucuronic  acid  formation  it  has  been  found 

that  the  immediat^e  precursor  of  glucuronic  acid  in  the  guinea 
pig  is  six  carbon  cojapound.  In  the  study  of  glucuronic  acid  utili- 
zation it  has  been  found  that-  2lucuronolactone-6=»?--^  administered 
orally  to  a  human  is  not  incorporated  into  urinary  glucuronideo 
i 

Significance  to  NIAI-iD;  In  view  of  the  >dde  distribution  of  glucuronic  acid 

in  connective  tissue,  a  defect  in  the  iaetaooiism  of 
this  compound  m^^  in  some  vja^--  .^e  associated  v;ith  arthritis  and  other 
diseases  of  that  tissue »  Ey  follovjing  its  metabolic  course  with 
isotopes,  some  L-isight  should  be  gained  concerning  the  way  in  T^i.ch 
the  normal  human  handles  glucuronic  acido  Comparison  of  results 
so  obtained  with  those  acquired  from  the  study  of  diseased  individuals 
ma/  provj.de  a  clue  to  the  nature  of  the  biocheraicai  lesions  iKvolvsdo 


P;rojecfe  Description  Sheet  Continued 

Proposed  Course  of  Projects  Recent  studies  in  other  laooratories  have  indicated 

that  glucuronolactone  is  physiologic ally  different 
from  glucuronate,  and  that  the  two  molecular  species  are  therefore 
not  easil/  interconvsrtiable.  The  plan  for  the  coning  year  is  to 
continue  tiie  study  of  Labeled  ^lucuronolactone  metabolisia  and  to 
compare  it  with  the  fate  of  lajeled  glucuronate  in  normal  aad  diseased 
states  J  ooir.h  tjith  respect  to  conjugation  and  incorporation  into 
polysaccharides  o 
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F.  Sisenbsrg,  Jr.,  J.  Biol.  Chemoj  212^  SOl  il95h)  (in  press)* 

iTjo  LISr  HIIORS  i\:;D  AWAitDS  10  PZaSCMlIEL  /.ciLATETG  TO  TPiIS  FriOJSCr  DUrtEJG  C.4LEJID.IR 
I         I5AR  195iis 

None 


R.P.C.   -  1 

December  195h  Analysis  of  JJIti  Progran  Ictdvlties 

Project.  Description  Sheet 

1.  National  Institute  of  ;\rthriti5  and  Metabolic  Diseases 
B^BTITUTE 

2,  Biochemistry  and  Nutiltion  3o     Intermediary  Hetaoolism 
LilBO-lArOilY  SECTION 

li,    Lethesda  5«     IJIAI4D  °  62117°33 

LOCAflON  S:iJiIAL  NUMBER 

6o    Mechanism  of  Action  of  Ensymes»  I»     The  Mechanism  of  Action  of  the  Fhosphohexose 
Isomeraseso 


7»    Dr.  Yale  Jo  Topper 

PEIMCIPAL  EJVESTIGATOR 

3o    None 


OIHEii  INVICSTIG.iTOHS 
PriOJECi'  DESCRIPTION 


Objectives s  The  objective  of  this  projoct  is  to  study  knovm  enzyraes  witJi 

respect  to  the  detailed  chemical  mechanism  by  •which  they  effect 
transformations  of  thejjr  res|>ectiye  substrates. 

Methods  Employed s  The  isomeriaztions  effected  b/  the  two  phosphohexose 

isomerases  are  studied  in  two  waysj  1)  ncai^isotopic  sub° 
striates  are  exposed  to  the  biological  catalysts  in  the  presence  of 
D2O  and  the  distribution  of  deuterima  in  the  products  is  deterrainedj 
2)  deuterat^d  substrates  are  isomerized  and  the  redistribution  of 
the  isotope  is  than  studied. 

Major  Findings;  In  a  preliminary  study  of  a  phosphohexose  isomerase  deri-yed 
from  rabbit  muscle  it  has  been  found  that  in  the  conversion 
of  fructose~6=phosphate  into.  glucose<=>6=>phosphate,  one  atom  of  carbon= 
bound  deuterium  is  incorporated  into  the  product  x^en  the  reaction 
is  carried  out  in  DpOo  This  indicates  that,  just  as  in  the  case  of 
the  corresponding;  aikali<=catalyzed  reaction,  the  enzymatic  inter^ 
conversion  of  the  two  hexoses  involves  the  intennediary  formation 
of  an  enediole 

Significance  to  NIMlDs  Phosphohexose  interconversion  os  one  of  the  principal 

steps  in  caroohydrate  r.ieta.olism.  It  is  felt  that  a 
more  ietailed  understanding  of  this  and  other  enaynstic  reactions 
will  aid  in  the  approach  to  various  metajolic  iiseaseSo 


Project  Description  Sheet  Continued 

Proposed  Course  of  Pro.lects  A  second  phosphohexose  isoraerase  which  interconverts 

fructo3e-6-phosphate  and  mannose"6-=phosphate  has 
recently  been  prepared  from  rabbit  muscle  by  Mo  Slein.  The  stere- 
ocheraical  differences  in  the:  relationship  between  the  two  isonerases 
and  their  corresponding  substrates  ;d.ll  be  investigated  during  the 
next  yeaTo 
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OTHER  INVESTIGATORS 

9o  PROJECr  DESCRIPTION 

Objectivess  The  objective  of  this  project  is  to  determine  whether  the  S6ri\ 

©r  iiag'ailn"»r'eaistaat  diabetic  patients  contain  an  agent  or  agents 
which  are  responsible  for  the  observed  resistanceo  If  soj  a  pur- 
ification and  characterisation  of  the  substance  is  envisionedo 

Methods  Employed:  The  physiological  activity  of  insulin  is  determined  by 

noting  the  augmentation  of  glycogenesis  produced  in  t&e 
isolated  rat  hemi=diaphragBi  in  the  presence  of  the  homone  as 
compared  to  controls  with  no  added  insulino  Using  data  from  such 
experiments  as  base-line ^  the  sera  obtained  from  suitable  diabetic 
patients  will  be  assayed  for  an  anti<=insulin  effecto 

Major  Findings?  The  method  for  assaying  insulin  activityj  using  increased 

deposition  of  glycogen  in  rat  hemi=Kiiaphragm  as  a  criterion^ 
has  been  standardiaedo 

Significance  to  MIAMDs  Establishment  of  the  presence  of  an  insulin  antagonist 

in  the  serum  of  insulin -resistant  diabetics  would 
eertainly  lead  to  a  deeper  understanding  of  this  phenomenon^  observed 
particularly  during  periods  of  acidosis  and  infectiono 

Proposed  Course  of  Project;  The   first  series  of  experiments  will  be  concerned 

with  the  refinement  of  the  nethod  employed  in 
assaying  for  insulin  activity  and  in  testing  for  the  presence  of 
humoral  insulin  antagonists.  Time  will  then  be  devoted  to  an  attempt 
to  fractionate  appripriate  deabetic  sera  in  order  to  purify  and 
characterize  the  agent  or  a'^entSo 
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OIHEa  LWESi'IGAXORS 
PROJSCi'  DESCRIPi'ION 


Objectivess  The  objectives  of  this  project  ares  1)  to  obtain  iiiforraation 

on  the  relationship  of  vitamin  E  deficiency  in  animals  to  iausc= 
ular  dystrophyi  2)  to  investigate  the  crcatinuria  restating  frora 
thyroxin  adainistration  to  rabbits|  3)  to  study  several  patients 
exhibiting  creatinuriao 

15 

Methods  Eraployedt  N  "^-labeled  glycine  is  synthesized  and  administered  orally 

to  patients  or  to  experimental  animals.  The  liver  incor- 
porates this  substrate  into  creatine  which  is  then  converted  to 
creatinine  to  a  greater  or  lesser  extent,  by  nuscle.  Suosequentljj, 
these  metabolic  products  are  isolated  form  the  urine  by  means  of 
ion  exchange  chromatographyj  and  the  aiaounts  of  isotope  they  contain 
are  aetermined  and  compared* 

Major  Findings;  It  has  been  found  that  whereas  the  patient  with  muscular 

dystrophy  synthesizes  ci'eatine  at  a  normal  rate^,  his  convert 
sion  of  this  material  into  creatinine  is  abnormally  low.  Thus, 
ir-he  urine  of  such  a  patient  fed  N  -^-labeled  ^ycine  contains  creatine 
having  a  much  hishor  isotope  cncentration  thazi  the  simultaneously 
excreted  creatinine. 

Significance  to  NIAI-ID?°  Creatinuria  is  one  of  the  orinicpal  biochemical 

manifestations  of  progressive  muscular  dystrophyo  Thus, 
a  study  of  the  etiology  of  this  lesion  in  various  other  physiological 
states  such  as  vitamin  E  isficiency  and  thyrotoxicosis  r.iight  be 
expected  to  aid  in  the  clinical  approach  to  muscular  dystrophyo 


Project.  Descriptdon  Sheet.  Continued 

Proposed  Course  of  Fro.ject;  l)Xovng,   vitanin  E  deficient  rabbits  will  be  fed 

N^''«labeled  glycine  and  the  isotope  concertsations 
in  the  siiaultaneously  excreted  creatine  and  creatinine  vd.ll  be  Gom= 
pared.  2)  The  same  procedure  will  be  repeated  on  animals  wiiich  have 
beea  rendered  tnyxotoxiCo  3)  Selected  patients  who  exhibit  creat» 
inuria  will  be  stidied  in  the  same  fashion. 
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Bethesda 

LOCATION" 

0    Metabolisia  of  Glycogen 
PROJECT  TITLE  " 


5o     NIMD°62117co36 
Serial  fjmber 


None 


ObjeetiTesg     To  gain  insight  into  the  nature  of  the  normal  turnover  of  th® 
glycogm  of  liver  and  muscle. 


Methods  B-aployedt 


Radioactive  glucose  is  administered  to  animals  and  sub= 
sequen-ELy  Hver  and  muscle  glycogsi  are  isolatado     The 


glycogen  obtained  is  degraded  ensyiaatically  by  methods  designed  to 
split  off  glucose  residues  in  a  systsaatic  fashion  and  to  yield  a 
series  of  limit  dsxtrins.     The  fragments  are  assayed  for  radioactivity 

Major  Findings?     Glyoogenj  althou^  yielding  only  glucose  on  total  l^rolysiSj 
is  metabolically  inhomogenouso     Glycogai  turnover  does  not 
consist  merely  of  replacement  of  preexisting  molecules  hj  newly 
formed  moleoileso     Instead,  glucose  residues  are  added  to^  and 
removed  from,  the  non=reducing  ends  at  the  periphery  of  the  poly^ 
saccharide  moleculeo     ^  a  continual  process  of  branching^  glucose 
residues  find  their  w^  from  the  peripheral  tiers  into  the  more 
eentrally  located  layerso 

Significance  to  MAMD  Research;     Alterations  and  defects  in  the  x^ray  the  bo<^ 

metabolizes  various  carbol^rates  have  been 
found  to  be  characteristic  of  certain  nutritional  states,  drag  actions 
and  metabolic  diseases  such  as  diabetes  aM  ?on  Gierke's  diseasa©     Any 
additional  knowledge  as  to  how  carbohydrates  are  no2ttisQ.ly  handled  may 
be  expected  to  contribate  to  a  better  understanding  of  tlie  nature  of 
these  conditions  and  diseaseso 
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"     PROJECT  DSSCRTPTION  -  Contimed 


mscle  after  rtsnda^rp.rtoS^f  Lu/^."^"?/"""^  ^"  ^'"  ^ 
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.noleoalar  weight  detsrnimtii;  f L  i  ?    °    ^°^^^^  end,  a  method  of 
rtth  radioactf™  SSSr^Sestof^ls^    is  SVh"'^^  ^"'^'^ 
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5>    None 

d]:Bm  IN?ESTICATCRS 

PROJECT  DESCRIPTION 

Objectives?     The  objectives  of  iiiis  project  ares     1)  the  determination  of  the 
extent  to  •*ich  the  glycolytic  pathway  operates  in  the  eatabolism 
of  glucose  in  normal  tissuei  2)  a  comparison  of  •Qiis  quantity  mtli 
the  role  of  the  glycolytic  pathw^  in  various  pathological  states. 

Methods  Enrployeds     The  methods  employed  to  date  have  primarily  involved  d©t9r<= 

raination  of  the  radiochemical  yield  oS  carbon  dioxide  from 
various  C-^;aabe33d  substrates  in  vitro  and  in  vivoo     Also^  a  sii?ipli= 
fied  techniqie  for  the  anlysis  of  cl^activities  in  carbors  1  and  6  of 
glucose  has  been  developsdo 

Major  Findings?     It  has  been  dsnonstrated  that  approxiiBtely  kh%  of  glucos® 
eatabolism  in  liver  slices  derived  from  normal  rats  proceeds 
vj.a  tte  gLycolyfclc  pathway,  and  that  the  remaining  $6%  of  glucose 
catabolisn  is  consistent  t^th  the  regalraments  of  the  ojddative  path=> 
wayo     It  has  also  been  shown  that  diaphragm  sections  obtairasid  from 
normal  rats  cataboliae  glucose  exclusively  through  the  blycolytic 
pattef^g  althou^  tliis  tissue  is  capable  of  oxidising  gluconic  acid, 
a  product  of  the  oxidative  pathw^,     Farthemore,  it  has  been 
observed  that  in  liver  slices  derived  from  diabetic  aid  fasted  rats 
an  increased  fraction  of  glucose  is  glycoLyzed  as  compared  to  that 
catabolized  non-glycolyticallyo 


Significance  to  !IIAMD  Research; 


In  order  to  properly  evaluate  the  disturbances 
in  glucose  metabolisn  ocairring  in  -Hios  patho^ 


logical  conditions  characterized  ly  abnozmal  carbohydrate  metabolisn^ 
it  is  essential  to  understand  the  behavior  of  glucose  in  normal  cells. 


1 


OTMI>°62117-37  -  2  - 

'o     PROJECT  DISCRI^^ITON  °  Continued 

The  program  outlined  In  this. report  should  jrield  results  ^diich  ^11 
facilitate  such  understanding© 

Proposed  Course  of  Projects     To  date^  tfork  on  this  project  has  primarily 

involved  ihe  tse  of  isolated  liver  airi  diaphragm^ 
Such  studies  will  be  extended  to  Other  tissues  such  as  brain^  spleen, 
heart,   testes,  kidneys,  etCo     Also  certain  aspects  of  this  problem 
will  be  Dursued  in  •vI'TOo 
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December  19$h 


Analysis  of  WIH  Psoerasa  Actiid-ties 
Budget  Data  Shset 


tOo  NIMD°62U7°37 
SERIAL  MIMBER 


ESTIMATED 
EXPENDI1URES 


~f=" 


i^o  BUDGET  ACTIVITyI 


RESEARCH  ^• 

RE?IW  &  APPROVAL     fj 


AmiNISTRATION 
TECHNICAL  ASSISTANCE 


'5o  IDEOTIFY  A!^  COOPERATING  UNITS  oFraFPJBLIC  HEALTH  SERVICE,  OR  OTHER  ORGAWl= 
ZATIONS,  PROVIDING  FJl^mS^  FACILITIESj  (H  PHSSONNEL  FOR  THIS  PROJECT  IN  EITHER 
19$?  or  1955s     IF  COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE  SERIAL  NOfS) 
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IN  THE  PUBLIC  HEALTH  SERVICE  (OTTHOJT  INTERCHAICE  OF  PERSON"^EL,  FACILITIES  OR 
TONDS),  IDENTIFY  SUCH  RESEARCH?      (B3f  SERIAL  NO(S)  IF  WITH  NIH) 
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"The  Frac-f.ion  of  Glucose  Catabolized  via  the  Glycolytic  Pathway",  "by  Bo  Blooa 
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PROgECT  OESGBIFHOI 

Oomtiaiaatioa  of  studies  oh  aew  ssareotis®  derived  from  aetioa  of  laetbyl 
@jM  etbyl  feypo^roiaits  on  tbebsiaso     Erteadefi  to  assalogoiss  reastioa®  of  di- 
iiydrothebaine  and  difeydrocodeiEone  eaol  aeetate,  wMefe  woald  not  b©  expeeted 
to  reset  but  nevertheless  do  so., 
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Oeceiaber  195%  Aisalysie  of  HIH  Frog^aia  Aetivities 

EoBosfiSp  A'ms&Si,  ©ad  Fu'alieatioES  Stoest 

•  c    »,«^    62U8->33 
L5»  KIAMD° 

SERIAL  HUISB 
160  LIST  PUBLICATXOIS  OflEE  TSM  ABS^AGK  FHOM  SffiS^raOJECT  D'OEIIg'CALiiBM'llS 

Lewis  Jo  Sargeat  aad  Lyndos  Fo  Ssaallo     Carbinolamiaes  deri'^'sfi  from  7-  ajad 
8=Aeetyl~l,2,3sit-tet3f'aisyds'oacridiae8  as  PigSJaodicideSo     Jo  Orgo  CMeffioj 

19,  i%o©  (195^)0 


j.7e  LIST  HOKOES  MD  MMK  TO  FEHSOIIEL  BEM.flS©  TO  THIS  FaOJSST  MEM®  CMSfflM 
■       YEM  195**? 

Koae 


|Rt,P,Ce    -    1 

;D0©«iHafo«r  1L9S4  jlnalysia   of  NIH  Prograiia  Acti'S'ities 

Projoo'c  Description  Shost 


lla     National  Institut®  of  Ar&h£'itia  &tsi  M@tSLboIic  Diseases 
-ETsrlfBfE ~~~"^ _-.-...^^ _— -..--™.^ — .__. 


2*    Laboratory  of  Ft^vsic&l  Biology  Se     Fhysiolorr 


:6o    Tho  offect  of  roen-fct^en  radiation  on  tissugi  graCTtai  artd  dif f®rQatiatioB 
t^ROJTfilCT  TITLE        '  ""  ~     -.  ~— « 


7,     Halen  De  I^rk 

PRINCIPM,  IKVl'Sf lOAf OR'^ST 


L 


ufisraiisHGifsi^ 


Jo     PROJECT  DSSGKIFTiai 

Ob jaotlyes g     To  study  patterns  of  growth  ©ad  differentiation  in  simple  tis- 
sues after  Tarioua  doees  of  ro©atg©a  radiationo 

Methods  Employed  s     Ha^dga.,  a  fresh  -watsr  ooelentejats,,  1ms  been  used  in  thss© 

stuiSTes  baoaua®  of  its  abili-ty  to  rsgon^rat©   (differentiate) 
lost  parts  aad  b@oaus@  during  ases^js,!  roproduotion  growth  plmg@&  Qm\ 
b©  P9lativ®ly  easily  ®©pa?®,t®d  f rcsm  d If f ©rentiati'v©  phases  of  dsTslop 
m^mto 

tejOF  Findings  8     Ths^©  major  findings  of  tk©  past  y©ar  ha¥©  boon  (i)   that 
MgSOi^  and  glu'bathione  together  -^en  added  to  sa  inorgas.io 
Bsdiuin  protoet  f^rae  a^inst  th®  r0prodtK)tieei<=lnJiibiting  ©ffoete 
of  roentgen  mdiation*,     Th©  prot®©tiv©  effect  is  potentiative  and 
not  additiv®*,     It  soraaa  partisulsrly  signifioaat  that  ppofceotioa 
roeuiti  liien  tha  two  BtjsEKts  ar©  givesiafteF.  irradiation*     (2)  That 
&  dose  of  roentgen  paya  •tshioh  is  lethal  to  725?  of  adult  anifnala  in 
24  hours  kills  c«.ly  19^  of  their  nearly  d®T®loped  offspring*     fhis 
difference  in  eeaslti'rity  apparemtly  does  not  axist  at  subs^lethaX 
dosas  "itian  reproduetioa  ie  used  a@  a  ©ritericmo     (S)  fte,t  FOsntg@n 
radiation  is  more  ©ffsativ©  in  pre-isisating  th®  initiation  of  dev^lop^ 
meat  Hisn  jji  intsrfepsnes  with  Hios^hog®u®@i@  eots®  dsvsio^snt  hs.s 


9«  PR0J1<:CT  DFSCRIPnOI}  «  CONTIN'JFD 

Sigalfieang®  to    Ulh-.B        Rggearoh;  These  stisdies  show  that  it  is  pea* 

8ibl©  to  soparat©  radiation  effects 
on  growth  and  morphogenesis  and  partiy^,  at  least,  to  eount©raGt 
radiation  effects  by  ehsmical  nsanse  They  also  illustrat®  ths 
use  of  a  relatively  siisiplej  aaexually  roproduoing  animal  to  ob« 
tain  information  about  factors  that  affect  tissue  ^jx-o-rath  in 
genontl* 

Ft-opoBed  course  of  projaoti   (l)  To  study  the  time  sequence  in  ^^ioh  MgV^ 

and  ffSH  ©xert  their  effeotse  (2)  fo  atuiy 
the  effect  of  sin  ^o  and  repeated  low  doses  of  ionising  radietions 
ca  the  eours®  of  tis  su©  growth  and  dif fterentiatiorio  fh©  dis-aetion 
of  this  project  mil  be  dhiifted  gradually  to  problems  of  rastaboIiGin 
sad  grossth* 


R«P.C»  -  2 
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lOo  HIAr'B"  62129-09 


ill.     BUDGET  UATAT 


"■'^SlItMTED 
KXPEWDITURES 

BUDGETED  POSITIOMS     [               MAN  YEARS 

PATIENT 
DAYS 

PROF 

OTHER 

TOTAL  1  PROF 

OTHER 

TOTAL 

FY  1956 

6,100 

1 

1 

1 

1 

FT  1956 

6,100 

1 

^ 

1 

1 

'm  feij^gngfwf^r 


RESEAECH 

EEVIE:!,'.'  k  APPROVAL    ^ 


ADMBISTPvATION 
TEeslICAL  ASSISTANCE 


I^ 


» 


■TMiTllYTlT°'S<5o^'^iAfifs"'WifFW"^ 

ZATIONS,   PPOVIDIKS  FUNDS,   FACILITIKS.   OR  PERSONKSL  BXiR  THIS   PROJKCT   IN  EITHER 
195S  or  1956s     IF  COOPERATEia  UMIf  IS  ';.lTiIK  Nlii  INDICATE  SERIAL  KO(S)    (iTEinn) 

None 


L^   TIE   PJ3LIC  IIT'ALTH  "•FRVIO:   ("'JITHOUT  INTFRCH/ilJOE  OF  PrRSOMELj    FACILITIKS  OR 
FJNDS),   IDEI^TIFY  SIKH  RISM.iCds      (BY  SERIAL  NOoCs)   IF  TTTilll  IIH) 

None 


O      &      C5. 


RcP.C,  =  S 

D«camb©r  3.954  Analysis  of  HIH  Program  Aotivities 


HoaorSa  A-ssards,  ard  Publicaticeis  Sh©©fe 


16*    NIAJiD- 6212S'«39 

MlATNO"r~~" 


il6.     LIST  PUBUdAriONS  OTHER   THAN  ABSfPACTS  FRO^  THIS  "MoJFC't  WRING'  CAIZ^TDAR  YEAR" 
1954 1 

iOaaiel,  S»  E*  end  H«  D«  Bark»    A  protsctlv®  effect  of  inorganie  magnesium 
againet  S»pay  demag©  to  hydrae    Am.  J»  R<wntg»,  Radius  TSMrapy  &  Nuoloar 
Med,,  72:   (5)    857»866s  Ho-e-e^  1954« 


Iri^     LIST  HONORS  AMD  AWARDS  TO   FFRSOlCTEL  RFLATIXG  TO  THIS   PBSJECT  DURING  CALENDAR 
YEAR  1954 « 

None 


v=f>einbes'  1954  Analysis  of  IIH  Program  Activities 

Epojeet  Deseyiptios  Sheet 


fo  Rational  Institute  of  Artliritis  &ad  Metabolie  Diseases 

'.o    Chemistyy  3o  Caybohydgates 

LABORATORY        —  SECTION 

62118=39 
j.  Bethesda  5«  HIAMD° 

I   LOCAflOH  SERML  HUMBER 


Higlier-'earboa  stjsgarsj  anbydro  sugars »  sugar  alcohols  and  their  degivatives 
PROJECT  TISLE 


i.  HoKo  Richtaayer 

!   PRIKCIPAL  IHVESflSAfORS 


Jo  Wo  Pratt,  Lo   Co  Stevmrt,  E<,   Zisais 
OTHER  IHVESf2@AT0RS 

PROJECT  DESCRIPflON 

Qbjeetivess  To  evolve  generalisations  relating  the  physical  properties  of 
the  groups  of  substances  named  in  the  project  title  to  their 
configurations  and  conformations » 

Recent  Progress g  Stie  synthesis  from  D=allose,  by  a  combination  of  chemical 
and  biochemical  methods >  of  six  new  crystalline  heptoges, 
heptuloses,  and  heptitolsj  evidence  that  not  only  sugars  with  the 
saltrQ-^  gluco-,  ido-j,  and  gulo-eonfigurations  but  also  those  with 
tTiae  allQ°j  m^iao-y  talo~,  and  probably  the  gala-eonfigurationa 
form  monomeric  nonreduciag  anhydrides  in  acid  solutionj  isolation 
of  anhydrides  thus  formed  from  D-alloge^  L^allo-heptulose,  3-deo3?:y= 
D»arabino°he3£08e,  B-glueo -heptulos e ^  D°B^nno~heptulose^  D°telo" 
heptulose,  and  a  second  anhydride  from  D-altgo^heptulose }   two 
syntheses  of  l,5~a!ahydro-D-®ltritol|  and  proof  of  structure  of  the 
methyleneation  products  of  D-®rabitolo 

Current  and  Projected  Investigations g  Proof  of  structure  of  the  new  anhydro 

sugars  and  extension  of  the  reaction 
to  additional  sugarsj  also  extension  of  the  studies  on  sugar 
alcohols  and  their  anhydrides  and  acetalso 


P.C.»  -  2 
cember  %9Sh 
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BUDGET  MTAs 


ESTIMATED 
EXPENDITUEES 

BUDGETED  POS: 
PROF     OTHER 

tTIOEiS 
TOTAL 

mW  lEARS                 PATIENT 
PRCF       OTHER    f  TOTAL        DAIS 

FT  19^^ 

38,600 

u 

2 

6 

h 

2           6 

FT  19^6 

38,6CP 

k 

2 

6 

h 

2             6      1 

f 


BUDGET  AGTI?ITIs 


RESEARCH 

REVIEff  k  APPROVAL 


ADMIHISTRATIOM 
TECHNICAL  ASSISTAlGi 


IDEOTIPT  AM  COOPERATING  UIHTS  OF  THE  PUBLIG  HEALTH  SERTrCE,  OR  OTHER  OHflAHI- 
ZATIOKS,  PROVimiS)  FUKDSj  FACILITIES,  OR  PERSOJJNEL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  'i9^6t     IF  GOOPER&TIKG  UOTT  IS  V-TTHIN  mB.  II>5DIGATE  SERIAL  NO(S) 

i|     Norie 


IF  Tins  PROJECT  PtESELELES,  COMPLEIEM'S,  OR  PARAIXELS  RESEARCH  DOKE  ELSEWHEJIB 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  lOTERCHAKGE  OF  PERSOl^IEL^  FACILITIES  OR 
PWIDS),  IDEOTIFI  SUCH  RESEARCH s     (BI  SERIAL  HO(S)  IF  IflTHIN  KIH  ) 


None 


I 


.Co  "  3 

->ia^er  195^    "  Mml^Bis  of  IIH  Erogrsm  Aetivities 

Hoaors,  Awards  j,  end  Publieatiom  Sheet 
li5o  BIMm-  62U3»39 

smuL  mjmm 


^ 


FSk/"™^^^^®^  other  ^^Mi'MSmCfS  FBOM^fflirfflMlcr^lM-SlllM"^ 


193ht 


^^""^/^f^f  ,®^^  ^®^®°'*  ^'  RichtEi^-es'.     Q^mthyl^ue  and  Other  Beriwtiws 
of  D=AMbatol  {Sjnouym,  D-I^xitol),  l=l>so^=D=@^abitol  aad  l^Daoxy-B- 
lyKitoio     Jo  too  QheTHo  Sosc^  ^^  5515=5522  Cl95%)o 

Laura  Co  Steifsrt  aad  lelsoa  lo  Bichtmyero     tts  Forasatioa  of  1„6=  sad  1  7- 
ARhydro=D^^^l2cero-3=D=^=tosptopyranos©s  from  D-glyeeTO»D=gulo-=Hepto8e 

I     I«^a  Co  Stewart  md  lelgoa  Kc  Biehtayero     fraasforffiatioa  of  B^Sulose  to 

l,6=AnlsydTO=.p=D»galopyrsao8e  in  Acid  Solutiono     Jo  Mo  Ghmo  Soco   (la  press), 

:|    Jaaies  Wo  F^att  aad  lelsoa  Ko  BicbtayePo     TrBmform&tlon  of  D=-Allose  to  1,6» 
An%dr©=g=.D-allopy2-@aose  ia  Acid  Sol«tioao     Jo  M.  Cheuo  Soso   (ia  press )» 

l&RR  1^5" • 

! 

Helsoa  lo  RieMayer  elected  CfeaiMsa  of  the  Divisioa  of  Capbohydrate  Cfeeaistrj 
of  the  Amerxcaa  Cliemical  Society^  195% o 


i 


aber  195^ '  toalj^sis  of  HE  Prograsj  Aetivitie® 

Epojest  Bs®cs»iption  Sheet 

letional  la^titute  of  Artteltis  md  Metabolic  Diseases 


i    Chemistry  ■     -  3„     Carbofaydrates 

MBOMfOOT  SEGflOM 

'■    Betheada  5.     IIAMD^,  .62318010 

I    Micgoaaalytieal  Laliogatory 
ERG3ECT  SfLS 

^     W°  Co  Alfogd 

FRIICIPM.  S1¥1SS©ASDBS 

^    mey  Jem  Earaettj  guest,  Ffeula  Mc  Parisiix®^  E^alya  Q.  Feates  Byroa  Bser^ 
Co  @o  Befseburg.,  aad  ¥c  M°  Joaes 

£     gRQIEGf  BlSCBIPflOl 

She  isieroaaalytieal  Mfeoratoyy  is  a  se^iriee  orgialsati©a  nfeieh  pro^icies 
loaay  meeessaffy  ®salyticml  gsr^ice®  fos*  researela  peysoansl  of  tfee  letioaal 
lastltutgs  of  lealtho     a©  scopa  of  tMs  woyk  Is  smsajariged  ©s  follows  g 

lo     F^oa  8^000  to  10,000  eleiiaeiatal  or  f^metioaal  g^o^p  deteKaiaatioss  ss'e 
madeaaa^Mlljfo     f&ese  iaetade  ewboa^  by&ogenj  mitTOgenj  sralfaarj,  eMorinej 
teoaaime^  i©aia©,  phosptoorsss, .  m©tsls  ©md  ^wlous  f«aeti©a@l  groups  siaefe  ©® 
acetyl^  aetive  byi^ogsKj  jaettoxylj,  easbosyl^  etCo     Service  of  t&is  type  is 
s-outiaely  provided  for  approssiisately  100  rssearch  workers  of  th©  Kl  st^ff o 
In  ©fidition,  aa^lygas  @re  perforaed  for  goverameatal  ageaeies  outside  th© 
HIHj  iagofar  as  tfeey  cm  te©  teadled  ^jit&owt  Jeopardi^iag  tfee  progress  of  III 
research  o     For  essamplej  duriag  t&e  past  year  several  hmiSred  analyses  liave 
■  been  doae  for  per^onael  of  tte  iaval  Mediesl  lesessrcfe  Institute^  Betfe@®d8p 
Mdoj  ae  Sabereulosi©  Kesearsls  Laboratory^  USPffi,  Sew  Yorkj  ©ad'tte  flatioaal 
Bureau  of  Standards »     Other  ©geasies  which  feave  at  vsrioMS  times  re^el'weS. 
needed  service®  iacludeg     ffee  lairal  Eeseareli  Laboratory,  Aaacosti®^  CheMeal 
Warf^e  ®t  Camp  Dietrich,  Mdo,  Food  md  Soig  Admiaistratioa^  KsssMsgtoa,  So  C», 
aad  the  Mary  lead  State  Health  Hepartaesto 

2o     A  laboratory  operated  by  MTo  Joaes  pro¥id©s  iafr®r@d  ©jpsetra  for  the 
Carbohydrateg  Section  of  the  Laboratory  of  Chemistryo     »ia  laboratory  was 
established  late  in  195I8.  aad  is  pro^idizsg,  at  present^  ®bout  70  iafrared  spec- 
tra  per  moatbo     ais  aisaiber  will  wadoubtedly  be  iaereased  @s  eoaditions  beeoae 
atabiliaedo 

3°  fh©  services  ©f  mto  Bemsbarg  are  ©vailable  for  various  saicro  ©ad 
macro  ©malyseso  For  escample,  dwriag  the  past  year  he  has  made  over  2, COO 
determisatioas  of  lactic  acid  aad  phosphorus  for  Sto  Ito  Buy  of  IMIo 


NliUfJ  °  62113-lj.Q 


^!-o     Cosis'yltisag  service  is  awaila'sl©  to  persoas  teaviag  spseial  ©salytieai 
prQljlems  wliicSi  the  laboratory  is  aot  e^^ipped  to  haacLlSo     For  @xm&^l@g  tecb= 
Qieiims  h&'^e  b©©a  iasts^ctea,  in  tectoiqwes  gsjd  sssisted  ia  settiag  ^p 
apparatus  for  doiag  lerge  ambers  of  sffiiero  i:j©ldatol  aitrogen  analyses « 

Sigaifieaae©  to  ISAMB  aad  EHg     a®  work  dose  by  the  mieroaaalytieal  labora- 
tory is  of  ¥it®l  importaace  to  masay  researela 
scientists  o     ®ie  asalyses  aid  ia  ideatifyiag  wakasfwa  syatfeetic  or  sastra^El 
ppoduetsi  provide  proof  of  ptarity  aad  idsatity  of  syatibietie  aaterialsi  aad 
provide  iBfoMsatioa  jsseded  to  follo'ss'  the  process  of  varioiis  reseaech  pro- 
greiffiSo     Satisfactory  eleaeatal  aaalyses  are  reqwired  for  piablieatiOBs  des= 
cribiag  tbe  systhesis  of  nev  compo^mdSo 

Proposed  Coars®  of  Projeetg     It  is  eoatemplated  tfeat  this  service  will  be 

eontiaued  aad  eKgaaded  ia  every  way  possible o 


i 


I'cember  'i9Bh 
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!       SERIAL  NUMBER 


BUDGET  DATA  J 


I 

i,  BUDGET  ACTIVITY  s 


RE¥IW  &  A]PPRO?AL  /°°7 


ADMINISTRATIOI 
TECHWIGAl  ASSISmiCE 


IDENTIFY  AKI  COOPERATING  UIGTS  OF  THE  PUBUG  HEALTH  SERnCS,  OR  OTHER  ORaANI- 
ZATIONSj  PROVIDING  FUM)S,  FACILITIES,  OR  PERSOMJEL  FOR  THIS  PROJECT  11^'  EITHER 
1955  OR  1956  s  IF  COOPERATING  UMIT  IS  IflTHIK  KIH  IMICATE  SERIAL  NO(S) 

The  National  Heart  Instituta  has  proirided  the  salary  of 
Mrs  9  Mary  Jean  Barnett  (GS-»9)  durisig  ths  past  yearo 


1.  IF  THIS  PROJECT  RESSSLESj  COMPLaiEKTSj  OR  PARALLELS  RESEARCH  DOME  EISSIERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  IMEHCIIAIBE  OF  PERSOMIEL^  FACILHIES  OR 
FUMDS),  IDENTIFY  SUCH  RESEARCHs  (BI  SERIAL  10 (S)  IF  JMTRIM  NIH) 


•d 


1 


qeinber  Ip^li  Ax^lysis  of  YHE  Prograiu  Activities 


Honors,  A-mrds,  and  Publicatioas  Shest 


SBHIAL  HUMBER 


,     LIST  PUBLIGATIOSB  OTHER  TMK  ABSTR&GTS  FECM  THIS  PEOJEGT  DURING  CAIE^JMR  lEAH 
19$ht 


'»     LIST  HONORS  A!JD  AWARDS  TO  PERSOMEL  RELATING  TO  THIS  PROJECT  DUKLIfG  GALEND-AH 
lEAR  195141       ■ 

None 


•Co      -      1 


Frojes-fe  S®ses"iptioa  Steest 


■"    Hatlonal  Iagtitute_of  Artbgitia  aiad  Metafeolie  Diseases 

p    Chemistry  3„     Carbobydrates  

'        LABORAi-OEY  MCTIGE       '      " 


LOCATIOH      .  SERIAL  HUSffiEH 


fo    Rlbose  Derivatives 
PROJECT  flHS 

[o    Ho  Go  Fletchey,  Jg*,. 

'     ERiHciPAL  wtEsnmTom 

OSHER  INflSra^AfOES 

o  gROJECT  BESCHIPTIOI? 

Ofejeetives  g  fto  elKsid&te  th®  chemistry  of  the  sagsff  ribose  witM  tfee  object 

of  developing  jaet&od©  f&r  the  synthesis  ©f  biologically  isportmt 
ribosides o 

Mettoflg  Esaployedg  Guided  by  tlie  tlieory  of  the  iateraetioas  of  atoMe  groups 

withia  molecules,  a  large  variety  of  chemieal  methods 
have  bee©  usedo 

bSajQg  FiadiBgsg  Methods  developed  earlier  is  this  pro^eet  for  the  synthesis 
of  ribopyrsBOSides  ®ad  ribofswaaosides  from  ribose  itself 
havej  ia  om?  h®adg,  led  also  to  ribose  ©rthosster  derivatives 
of  uaique  structiareo  Beeaiase  of  the  vital  part  played  by 
ribose  and  its  derivative®  ia  liviiag  orgaaisms  it  seemed  wise 
to  espaad  our  knamledge   of  ribose  through  investigatioa  of 
these  orthoe® ters „     I ^ 2 ( l-beasylosybeagy lidene )  "a-^D^ribopyranose 
has  been  synthesized  ia  erystmlliae  form  aad  shown  to  deeompsse 
spoatsxjeously  iat©  a  substaaee  whieh  was  proven  to  be  l^Sj^- 
orthobeaz©yl=.cs=D-rib©pyraa0®©  o 

Sigaifigaaee  to  lilAM?  Research g  UaderstaBdiag  of  the  chemistry  of  ribose  has 

beea  inereasedo 

Proposed  Course  of  Project g  She  behavior  of  ©rthoacid  derivatives  of  rib©= 

furaaose  will  be  studied  further  aad  the  iaform®,- 
tion  thus  gaiaed  applied  in  an  iavestigatiom  of  the  synthesis 
of  a  moiety  of  the  SFI  moleeule,  the  so=ealled  "nieotiaamide 
riboside o" 


Mslysis  of  HIH  Program  Aetivities 
Budget  Data  Sheet 


SERIAL 

HUMEEH 

1.  BWmT  MTAS 

ESflMTED 

EXPETOITORES 

BUDQE'EED  P^3lSI01iS 

\           1 

mS  ¥EABS 

PAflSIS? 

PROF 

OTHER 

fTOTM. 

peoF 

OTHER 

TOI'AL 

MIS 

F¥  1955 

21,800 

1| 

2 

5| 

1* 

S 

3i 

FY  1956 

21,800 

l| 

2 

3i 

li- 

2 

3* 

B1S@ET  ACTI¥2Wg 


BESEAECH         ^7 
KEVm?  &  APPSOfAL  ^^ 


lo  IDEIT2FI  MY   GOOFEMHI©  Oil®  OF  fHS  PUBLIC  EALfS  SERflCE,  OH  OtHER  CB^l^ 
ZAflOIS,  H80¥IDII©  FUBDg,  FACILITIES,  OB   PEESOilEL  FOS  fHIS  FKOJECT  H  EITMR 
1955  ©2"  195e>§  IF  COOFEMHIG  UHIT  IS  WISIS  BIl  IIDICAS  BEBIM,  lOfS) 

Noae 

rr^lF  sms  EBOJECT  SESEMBLES,   COMPLEMEifS,   OB  PARALLELS  IffiSEARcTBOIE^lS^^^" 
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^^SA-l^i-O-benzoyl-^-D-pibosec  Jc  Asso  Chemo  Soc,  ^,  fSo   {195%}  = 

Robert  Ko  Hess,  Haxry  W=  Diehl  and  Hewitt  Go  Fletcher^  Jr*  lew  Benzoyl 
Derivatives  of  D-Ribofuraaose  and  aldeby do-B-Bibose o  'She   Preparatioa  of 
Crystalline  a^S^S-Tri-O-beaEoyl-p-D-s-ibose  from  S-Biboseo  Jo  Asio  Cbemo 
Soco,  76,  763  Cl95J*)o  ~ 

Robert  Ko  less  and  Hevitt  60  Fletcher,  Jr=  K-epsration  ®md  Eropartie®  of  3,5- 
Di-0="benzoyl»l,2=-0-{l°hydroxybeHSylideae)-a'=D~ribose,  ©a  Orthobeasoie  Acid 
Derivative  of  D»EibofOT®Boseo  Jo  Amo  Chemo  Soco,  J^^,   1663  il93h}o 

Byprodttcts 

Ro  Allerton  @M  Hewitt  ©»  Fletcher,  Jro  fhe  Asetolysis  of  Some  Carbohydrate 
Beasyl  Etherso  Jo  Amo  Chemo  Soco,  ]$,   1757  (195^) o 

Hewitt  60  Flsteher^  Jro,  Harry  ¥»  Diehl  and  Robert  Ko  Hesso  Methyl  p-D-QialO" 
furaaoside  ®ad  Certain  Other  Derivatives  of  B^Ouloseo  Jo  Asio  Chemo  Socoj 
^,  3029  (1955^)0 
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1°  Structuge  of  the  Carbohydgste  Moieties  in  Stevioside 
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prikcspAl  immTimsoBS 

»  Ho  Bo  Wood,  Jgo  (Fellow) 
OTHER  IWESfl^KES 

:=  EHOJEGg  BES@IPfIOM 

1  Objeetjygsg  ffee  objestive  of  this  protest  is  to  elucidate  the  strwetms-e  of 

the  csffbolsydrate  jaoieties  ia  stevio^ide^  the  sweetj,  ,non=-toxie 
priaeiple  of  tfee  Fmrmgm^mL  plaat  gtevi®  EebaMiamio 

j  Methods  Employed g  A  vsriety  of  chejBieal  degs^dative  methods  are  employed  => 

oscidation  with  glycol=eleaviBg  agents,  laethjrlation,' 
hydrolysis,  etco 

;  Major  giadlagsg  Tt?o  of  the  glucose  regidue®  ia  stevioside  ©re  joiaed  together 

by  a  Cx°Cg  linkage  ©ad  theaee  to  as  ©leoholie  ossygea  of  the 
aglucoao  The  reiEainiBg  glaeose  vnlt   is  attached  at  Cj_  to  a 
'stepie^ally  hindered  carboxyl  of  the  aglucoao  On  treatment  with 
alk&li  the  Istter  group  is  elesved  to  give  levoglueosaa  ©nd 
steviolbiosideo  fhas  gtevioslde  is  a  wholly  aew  type  of  alkali 
labile  glycoside o 

Sigaifieanee  to  EIAMD  ReEearehg  Basic  infoMation  regarding  the  strssetiire  of 

the  sweetest  natisrally  oceraTiEig  ©-ubstaaee 
has  been  gsinedo 

feoposed  Cowse  of  Feo.jeetg  fhe  synthesis  of  glueose  derivstiTe®  esterified 

at  Cx  by  stex"i€®lly  hindered  acids  (logo  models 
of  stevioside)  is  being  studied  by  way  of  sonfirming  ow  theory 
regarding  the  behavior  of  stevioside  with  ®llsalio  This  wojek 
will  be  completed  within  the  coming  yea^o 
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He  Bo  ¥ood,  Jro  aad  Ho  So  Fletc&er,  Js-o     ae  toomeric  2,3,^,6^fetr®-0"aeet^l» 
i-C2j^,&=trimetljylbemoyI)-D-=glucopyraaoses  smd  Their  Behsvior  with  Alkalio 
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i(o     Labile  Metabolites  of  Amiao  Aeids 
PROJECT  TITLE 

N  Be  Witkop 

PRINCIPAL  IHVESTI6AT0ES 

J.  Lo  Cohen 

OTHER  lOTESTISA^SS 

f.  PROJECT  BSSCHIPTIOH 

Projeetg  Bevelopmeat  of  syntfeetie  ®ad  aaslytical  procediure©  to  proire  the 
presence  of  novel  iatermediates  la  tJae  eat®boli®m  of  asmiao  aeids 
which  are  too  labile  to  be  detested  by  customary  routine  methods  <= 

Qbjeetivesg  To  ghow  that  a  detailed  kaowledge  of  the  oxidation  mechaaisES  of 
heteroeycliCj  ayomatie  ®ad  ®liphatie  model  eompoiads  aakes  pos- 
sible the  synthesis  of  missiag  or  novel  iatermediates  ia  the  breakdown 
of  physiologieally  importamt  faetors  ®ush  aa  amino  aeids,  pwines^ 
vitamins  etso  "She  availability  of  such  iatenaediates  obtained  by 
synthesis  laakea  it  possible  for  the  bioehemist  to  gain  new  insight 
■  into  metsbolie  processes o 

Methods  Employed g  lew  routes  are  being  developed  for  the  synthesis  of  compounds 

whieh  so  far  have  not  beea  syatassised  becaijse  the  diffi^ 
.1        culties  eneoiantered  have  been  too  great  or  beea«s®  the  knowledge  fos' 
f        the  postulatioa  of  g«eh  eompoimds  ha®  been  laekingo  Special  new  teeh- 
niques  are  employed  ia  an  attempt  to  gimilate  ia  vitro  Borsnal  and 
abnormal  oxidation  prosesses  occijrring  in  vivoo  Physiso^ehemical 
methods  mre  being  used  and  adapted  to  the  study  of  the  more  subtle 
aspects  of  reaetions  and  interaetioss  of  fyaetioaal  groups  in  model 
compounds  ss   well  as  in  higher  moleeular  complexes o 

Major  Findings  g  In  collaboration  with  Br=  Ao  Ekj,  Bowling  Oreen  State  Univer- 
sity, and  DTo  So  Udenfriend  (SHi),  new  labile  metabolites 
derived  from  tryptophan  and  bearing  oxygen  functions  in  positions  5  and 
7- have  been  prepared  and  correlated  with  regard  to  their  actual  and 
potential  significance  in  various®  biological  systems  o  5-  And  T^iiyctrosy- 
tryptophan,  -tryptamine  and  -(hetero)Bu:sin  have  been  prepared  in  good 
yieldo  The  availability  of  these  synthetic  substances  made  possible 
various  biochemical  tests  and  the  ideatifieation  of  some  of  the  compoundB 
with  new  metabolites  of  tryptophano  la  collaboration  with  DTo  Beiler, 
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Stetson  University,  the  fuadaaentsl  meciamisai  of  non-enzyimtic   trsms- 
amiaation  Ms  be©a  studied  ia  several  wayso  The   fiMiags  bme  bega 
published  in  a  first  prograsaatie  papero 

Infrared  speetrophotometric  methods  have  been  developed  for  the 
diagnosis  of  (liibile)  heterocyelie  and  open  cosapoundso 

3be  coaversioa  of  Mstidine  (with  Bt.   Beiler)  to  (alio) hydroxy- 
proline  via  the  new   (alio) -hydroxy ornithines  has  furnished  valuable 
information  on  stereochemieal  interrelations  and  the  mechanism  of 
cyelisation  of  open  ( hydroxy )®ffii!ao  acids  into  new  and  known  cyclic 
amino  acids. 

The  traaaannular  interaction  of  a  peptide  group  has  been  demoa^^ 
strated  in  a  model  compound  for  the  first  time  in  collaboration  with 
STo  Lo  Coheno 

New  analytical  procedures  for  the  detection  of  lanusual  amino 
acids  in  microgram  quantities  have  been  developed  in  collaboration 
with  DTo  Ko  Piez,  HlDRo 

Sigaifieaace  to  Metabolic  Biseases  Researehs  Very  recent  biochemical  and 

clinical  iavesti^tioas  have 
led  to  surprising  findiags  coneerning  the  etiology  of  certain  long- 
known  diseases o  Hereditary j  nutritional  or  enviroamentai  factors 

produce  deviations  from  stmdard  metabolic  patterns  of  amino  acid 
degradationo  In  particular  the  follovlEsg  disease®  have  been  asscei= 
ated  with  new  or  known  amino  acid  metabolites  g  sehisoplireaia  and 
other  mental  disorders,  diabetes,  and  phenylpyravie  oligopteeniao 

Further  correlations  between  ^aiao  mid  metabolites  and  certain 
dyef unctions  are  aot  as  elear°cut,.  but  eertaia  meatal  disorders  seem 
to  respond  to  large  doses  of  glutmais  ®eid  or  glutamiae,  possibly 
also  to  formimidoglutaric  acid  (from  histidiae);,  certain  hemophilic 
eases  lack  serotonin  ia  the  blood  platelets,  disorders  ia  eollagen 
metabolism  may  point  to  abnormal  oxidation  products  of  (hydroxy)- 
prollaeo  In  view  of  all  these  observations  there  is  a  definite 
necessity  for  the  synthesis  of  the  various  missing  labile  amino  aeid 
metabolites  whose  existence  or  importance  e®n  no  longer  be  doubted „ 
A  later  expansion  of  this  pro^^n  may  have  to  deal  with  raisiag  this 
type  of  research  to  the  level  of  peptides  @md  proteins o 

Significance  to  Arthritis;  fhe  new  analytical  procedures  for  the  detectioa 

of  uausual  amino  ®cid@  when  applied  to  samples 
of  connective  tissue  of  aorasal  and  pathological  origin  will  answer  a 
problem  of  long  stmdiag,  ioSo,  are  pathological  ehaages  in  connective 

tissue  accompanied  by  chemical  changes f  ' 

^opoaed  Course  of  Project;  Further  effective  research  following  these  lines 

will  be  attempted  oa  a  scale  commeasurate  with 
the  present  facilities o 
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>«     The  Syntheses  of  Compounds  Related  structurally  to  I-lorphins 
FitCjaCf  TITLE  .—^-^r; 


'    ^'^'  ^^^  ^^  Jatnes  a.  :>!urphj 
PRIirciPAL  II.'VISTIGATORS 
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oniEii  i::?iisriGATOHS 

PROJSC?  JSSClilPTIOHg 

To  synthesize  pain^relieving  and/or  sedative  drugs  which  lack  or 
exhibit  iiininial  deleterious  side^ef facts,  particularly  addiction 
potentials  respiratory  depression  and  nauseso 

Methods  Employed?  Principally,  two  lines  were  followed  in  c arising  out  this 

vu  1  £  Pf°Oect»  In  the  first  a  simple  desoiqy  analog  (I)  (l,S-Diin<= 
ethyl=6s7=banxraorphan)  of  the  potent  analgesic  dronioran  (II)  Dromor- 
oan  3°Hydro3cy"N-methylmorphinan)  uas   s^Tithesized  in  an  11-step 
process  starting  from  phenylacetonitrile  or  by  a  6-step  sequence 
from  B=tetralone,  This  project,  started  in  195U,  was  comp.leted  iji 
the  early  part  of  195ho 

In  the  second,  a  phenolic  hydrojiyl  group  was  introduced  into 
the  benzene  portion  of  (llDCa^-Iethyl^S^phenyL-norphan,  a  comDovaid 
previously  synthesized  by  us  and  found  to  have  fair  analgesic 
activity)  to  give  the  substance  (l?)  (a=Aceto.Vj  hydroxy,  or  aetho.^ 
2=methyl  morphan).  This  synthesis  was^'accornplished  in  an.  ll^step 
scheme  starting  from  ra=^Vdro3Qrbensaldehyde ,  The  knom  procedure" 
for  preparing  2=m=netho3QrphenylcyGlohexanone,  and  intermediata^ 
had  to  be  modified  for  adaptation  to  large-scale  runs  inasmuch  as 
large  amounts  of  IV  x^^re   needed  for  studies  in  the  monkey,  Coaoound; 
III  and  I¥  night  be  looked  upon  as  bicyclic  meperidine  types o 

Major  Findings s  Screening  of  the  substances  mentioned  above  as  well  as  soins 
derivatives  and  intermediates  (Nathan  B,  Eddy  and  staff) 
showed  that  Compound  I  and   three  related  substances  were  one=haIf 
to  one-third  as  effective  as  ;aeperidine  in  producing  analgesia  in 
mice  out  less  toxicbby  subcutaneous  route  of  administratioR«  Orally. 
I  was  twice  as  effective  as  meperidine.  Compound  IV  3xid   its 
)=acetyl  derivative  were  not  only  ten  times  as  actdve  as  III  but 
mucn  less  toxic:  they  are  as  potent  as  morphine  (in  raice)c  Further^ 


a 
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Project  Description  Sheet  Continued 

more,  IV  did  not  exhibit  toe  Straub  reaction  in  r,iice  until  ten  times 
the  analgesic  dose  was  reached,  whereas  morphine  produces  this  effect 
well  oeiow  the  effective  doseo  Dr.,  M.dy  has  judged  this  cojrpound 
tp  oe  wort,hy  of  further  (addiction)  studies  in  monkejSo 

Course  of  Projoctst  DuiTiine  the  caleadar  year  1955s  it  is  planned  to  modify 

the  structure  of  the  highly  active  compound  IV  in  such  a 
/  was  as  to  have  a  T^merabered  U>=containin-j  ring  in  place  of  the  6'= 
merabered  or  piperidine  ring.  This  seems  warranted  because  in  the 
less°active  neperidine  series  j  such  a  modification  by  other  IkW-sm'" 
tigators,  produced  analgesics  that  appear  to  have  no  addiction 
potential.  In  addition,  toe  resolution  of  IV  into'  its  opitcal 
antipodes  is  projected|  it  is  anticipated  that  the  levoisomer 
is  responsible  for  most  or  probauly  all  of  the  activity  of  IV* 
Finally,  structural  alterations  of  I  and  derivatives  (x^hich  have 
a  more  favoraole  therapeutic  ratio  than  III)  mnich   as  the  introduc- 
tion of  a  ra=phenolic  ;.roup,  and/or  a  10-methyl  substituent,  and  toe 
increase  of  the  M~containing  ring  size  are  now  in  progress o 
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FY  195t 

io,5oa 
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1  1/6      1  1/6             |l  1/6 

.     ' 

L2o  BUDGET  AGIIVITYs 

RESEiiCH 


REVIEW  &  APPROVAL     /7 


--fflim-JISTRATION  ri 

TECHMIC.IL  ASSIST^^^CiS       /7 


b*  IDEiJTm'  MI  COOPERATIMG  UIJITS  OF  SHE  PUBLIC  llZ^m  SERVICE,   Oil"mER  0R3A.NI» 
!       ZATIONS,   PROVIDIiIG  FUIIDS^  F.*CILITIES,  OR  PZRSONNEL  FOR   TiIIS  PROJECT  IM  EITHER 
1955  or  1956s      IF  COOPiRATIIJG  U::iT  IS  •iirilEJ  Nin  INDICATE  SERIilL  NO.    (S) 


ioae 


he   IF  THiis  PROJECT  .cESr^.SLES,   CO.l^LillElITSj   OR  P.IRALLELS  RiiS^ARCli  DCXE  ELSE'.-.'IiERE  " 
EI  THE  PUBLIC  iI^.lLTii  SE.:'.IC£   (WITHOUT  INTE.  CH/tiGE  OF  PERSOIDiELs   FkCILITIES  OR 

Fu;^DS)j  iD7;.:TiFr  sucii  .-.zse  u^chs    (by  serial  m.  (s)  if  within  ijih) 

None 
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i  S2RIAL  NUIIBER 

! 

structures  Related  to  liorphiKe.   !«     2-(2=^DimethylaTiinoeth/l)-2-Phenylcyclo- 
hexanone  and  DerivativeSo     J.G.  Murphy  and  E.L..  i-Iay,  J.  Org.  Ghem.,  19, 
&5     (195U)c  —"■  -—' 

Structures  Related  to  Morphine.   II,   An  Isomer  of  N=Hethylomorphinan. 
E.Lo  iiay  and  J.G.  Hurphjj  J.  Org.  Chem.j  ^^  6l3     (1951+) « 

I        S^^thesis  of  6-Diraethylamino-Uj,ii=Diphenylheptane  and  other  Compounds  Related 
I        to  iiethadone.     T.D.  Perrine  and  E.Lo  Ha^j  J.  Org,  Cheni»j  19 ^   713     ( 19510 o 


;17.   LIST  HONORS  .OD   AVJARDS  TO  PiiRSOliNEL  RiiLATEJirTO~THIS  PRCJ^cTDUaoTclTTlDAir 

Participated  in  a  panel  syinposium  on  "Hypontics  and  Sedatives"  at  the  3th 
Post  Graduate  A.sserably  of  the  New  York  S-fcate  Society  of  Anesthesiologists 
in  December.     The  subject  of  my  talk  was  "Recent  Deveiopr.ients  in  the^Field 
of  Analgesia"o 
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National  Institute  of  Arthritis  and  Metabolic  Diseases 
INSTITUTE 


Chemistry  3o  Analgesics 

ix^mmm  msfim — 


Bethesda  5o     NIAMD-   ^2119-i!5 

LOCATION  '  ■  SERIAL  NUM^l 

The  sjmthesis  of  the  isomeric  dih^rdrothebain©  degradation  productss  35i!.9^4'=tri= 

ethjrl-Sj  6<=dimetho2£5rfc©trahydroaaphthalen®  and  3'=propyl-ii=>ethyl=.ii'-iiBthyl'»>55 

6='diBietho3{yt©trahydronaphthaleneo  \_^ 

PROJECT  TITIE  -===-~^-^ 

Dro  tojls  Jo  Sargent 

Nons 
^^rnWSTIGATQRS 

PROJECT  DESCRIPTIOM 

Objectives  g     The  preparation  of  the  above-named  cojipc3raids  x^oiild  coaplete  the 
second  half  of  a  lacdel  esqseriisent  designed  to  elacidat©  the 
chemical  struct'urs  of  the  inportant  morphine  derivative  =  metoponi, 

Methods  Eiiplo^dg     Starting  Hith  the  new3^  synthesised  key  C0ii|)0t2ad    -ethyl^  ^' 

(2«chloro-U55='dixrj©tho3Q7phenyl)«butyric  acid^  J^i^^-diethyJ^-S- 
(2<=chloro«»li95=diiD,©tho3^h0nyl)=3°hexanol  was  preparsdo    Hwaerous 
attan^ts  to  cyclic©  the  latter  to  the  desired  naphthalene  derivatiire 
failed  and  led^  instead^  to  the  cosresponding  'onsat'urated  hesene 
derivatives.    Despite  the  wss  of  rather  rigorous  conditions^  the 
latter  substance  also  resisted  cycHsation  (for  steric  reasons?)  and 
was  recovered  largely  unaltered « 

In  another  approach^  the  above  key  butyric  acid  was  cyeliz-sd 
to  the  expected  tetrahydronaphthalenone  -Eshich^  after  treatiaent  with 
ethyl  magnesium  bromide  and  catalytic  dehalogenation  afforded  3<=0thyl- 
l4-ethyl-iI»hydro3sy=5s^dimethQ3Ey  te trahydr ©naphthalene o     This  sub-  . 
stance  differs  from  one  of  the  desired  degradation  products  only  in 
having,  a  hydroa^l  in  place  of  an  alkyl  group  on  the  gendnal  carbon-lio 
The  replacement  of  •Use  hydroxyl  by  ethyl  will  be  studiedo 

A  third|c  and  what  appears  to  be  the  most  premising^  approach 
originated  with  74)8=dii3Sthosytetralons-2o     It  has  been  possible^  by 
utilizing  a  tsjo  step  process^  to  dialkylate  carbon-1  to  yield 


kl 


-  2  - 

PROJECT  DESCRIPTIOM  ^  Continued 

l=©thyl->l-ia®thyl-7a8°dii!iethosybetraloa©=»2a  Apart  from  steric  diffi-= 
ciiltieSj,  the  latter  should  b©  convertible  to  the  corresponding 
tertiary  carbinol  (via  propyl  magnesi-um  broiinide  or  propyl  lithium) 
which  -upoa  dehydration  and  hydrogenation  of  ths  resulting  olefin 
should  lead  to  one  of  the  ta?o  isomeric  degradation  productso 

A  foiirth  path&my  'utilizing  the  free«=radieal  induced  addition 
of  inaleic  anhydride  to  3='(25  3'=>diiBeth03!yph©nyl)  pentane  has  been 
examined  cursorily'^  Results  thus  far  indicate  that  upon  working  out 
proper  reaction  conditionS|,  this  method  may  prove  to  be  of  value  too© 

Significance  to  Analgesic  Research;  Clinical  studies  have  demonstrated  that 

xaetopon  may  be  a  ciore  ppwerftO.  analgesic 
than  morphine  with  less  addiction  liabiLltyo  Since  one  of  the  most 
iaportant  goals  of  analgesic  research  is  complete  divorce  of  the 
physical  dependence  liability  from  analgesic-  potency^  exact  knc^^-=> 
ledge  regarding  the  structure  of  metopon  may  serve  to  suggest  other 
avenues  of  research  insofar  as  (a)  modifying  the  morphine  molecule 
or  (b)  synthesizing  related  substances  are  concernedo 

The  four  approaches  outlined  above  will  be  thor= 
0TigbJ.y  investigated  and^  should  the  need  arise^ 
other  methods  will  be  devised  and  studied^ 

Coit^leted .  remaining  portion  of  antimalarial  re^ 
search  and  piiblished  rasultso 
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Sargent,  Lewis  Jo,  and  Small,  I§mdon  Fo     Garbinolajnines  Deriirad  from  7=  and 
8"Acetyl-=l,2,3,l!.=.te'ta'ahydroacridines  as  Plasmodicideso     Jo  Orgo  Chejuo, 
19,  liiOO  il9$k) 

IrcHCEST'HDNORS  AND  AWARDS  TO  PERSOl^llEL  RELA.TING  TO  THIS  PROJECT  DimJlfG"CM®JDiS 
lEAR  19$h'' 

Non©o 
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LOCATION   ^  SERIAL  IIIE-IBER 

')a    The  Synthesis  of  6=Amino=Uj(it=Diphenyl'=3"Heptanone5  the  Primary  Amine 

'   Corresponding  to  Methadone 
PROJECT  TITLE 


'o     S»L»  May 


PHEJCIPAL  EiViiSIiaATOR 

None 

OTHER  IIJVESTIGArORS 

PROJECT  DESCRIPTIONS 

Objective;  To  synthesize  the  title  compound  above  for  metabolic  studies 

designed  to  shed  light  on  tolerance^,  physical  dependence^  etCoi, 
of  narcotics o 

Methods s  Although  several  approaches  for  synthesisin^j  this  new  compound  have 
been  tried,  none  has  yet  proved  successfulo  The  major  obstacle 
appears  to  be  the  great  facility  id.th  t^iich  necessary  intermediates 
cycli:se  to  pyrrolidine  derivatives.  A  new  sequence  of  reactions  is 
now  being  investigated  which  involves  protection  of  sensitive  centers 
in  the  intermediate  molecules »  For  example j,  the  ethylene  ketal  (I) 
I5l=©iph0nyl'=>2=butanon0  othylene  ketsQ.^  is  bein^  prepared  as  an  iBter= 
mediates  This  work.  hIII  continuso 
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19:>5  or  1956j     IF  COOP^RAriMG  UIIIT  IS  T-.irillN  IIIH  TIDICATE  SERIAL  NO  (S) 
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IN  THE  PUBLIC  lEALTH  SERVICE   (WITHOUT  IMTERCH^U'IGE  OF  P^SONNEL,  FACILITIES  OR 
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Chemical  Structure  and  Analgesic  Action 
PR0J3GT  TITLE 

Nathan  B.  Eddy 

PRn^cip.iL  iiiviisriGAroR 

None 


OTHER  liiVSSriGArORS 

PROJECT  DESCRIPTION g 

Objectdvesj  To  ascertain  oheinical  structure  essential  for  analgesic  action^ 
and  as  far  as  possiblsj  differentiate  thei.i  from  the  chemical 
features  related  tc  toxic  effects  and  addiction  lia.jilit/  of  the 
same  corapoimdso  This  is  a  part  of  the  overfall  attempt  to  obtain 
better  pain  relief  >ri. th  less  accompanying  toxic  reactions  and 
addiction  liabilityo 

Methods  Employed g  By  the  hot  plate  method  elaborated  in  this  laboratory^, 

compounds  of  many  chemical  tj.'pes  and  ^dthin  groups  essen- 
tially relate!  one  to  anotherj  are  assessed  for  analgesic  actiono 
As  a  corollaiy  of  the  inve  ^tigatlon^  toxicity  of  acti\''e  compounds 
is  determined  o  I-Je  are  also  attempting  to  ascertain  the  underlying 
reasons  for  peculiar  and  striking  differences  ia  effectiveness  of 
similar  ccapounds  TAen   given  "orally  or  subcutaneously.  The  compounds 
evaluated  are  from  many  sources.  For  sources  of  materials  studied^ 
see  it^erti  13o  This  is,  of  cours^  a  continuing  project  which  has  been 
going  on  for  years  and  only  tentative  conclusions  can  ue  draisi  at 
any  particular  time.  These  are  currently  being  assemolcd  as  a  coll" 
aborative  endeavor  (see  item  17 o)  But  a  most  important  development 
in  the  investigation  of  compounds  riiade  b„  our  own  chemist  is  l".he 
demonstration  in  a  member  of  the  j_roup  of  analgesic  action  equivalent 
to  that  oi  morphine.  This  group  of  compounds  may  in  a  sense  oe 
considered  as  intermediaiy  in  the  synthesis  of  morphine  <>  Hence, 
this  finding  becomes  most  important  t-o   the  overfall  objective..  Add"- 
itional  quantities  of  the  compound  are  being  prepared  for  addiction 
liaoility  studies o 
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•iJo   IDENTIFY  AHI  GGOPiRAILU   UriirS^WlHE  rUiLIG  rix..lLTii  S^VICETou  OIiiE.l"oISA!3r^ 
ZATIONSj   RiCVIDI:^G  FU.IDS,  FACILITIES,   Oii  PE.iSO:;.iEL  FOR  THIS  FROJiiGT  I  .  EITHER 
1955  or  1956s      IF  GGOP.-RaTII'JG  UNIT  IS  ICTHDJ  KIH  INDICATE  SExlIAL  NOc   (S) 


Kone 


]U  IF  T  iS  PROJECT  RESE;::3LES,  Cc;iPLii;:iENTSj  or  P.ARR^ILL -.LS  RiSE.ArlCH  D::ffi  ELSEVJ-rlERE 
I;;  THE  PUBLIC  irE.4LTI-;  SERVICE  (;JITHOUT  livTE.tGH-iilGE  OF  PERSO^I^EL,  FACILITIES  OR 
FUNDS),    IDElITIFjf  SUCH  RESEARCH?      (BI  3:;i.iI.lL  NOc    (S)   I^IITHI-J  IJIH) 


None 
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I95ki 

Leifflbach,  iJorothy  and  Eddy,  Nathan  Bo 

SyntJietic  analgesics  IIIc    i-Iethadols,  isornethadols  and  thier  acyl  derivatives.. 

J.  Pharmacol,  &  iSxper.   Therap.,  UOs  IJ^-lli?^   1951* 

,r7rTi5r'H-o-!ii^Hs^ytn:^raJ5-7g-r^^  Kr::s£t^iimrrj  cd^^Jtom 

J2:uL  I9$ht 

Temporary  Consiiltant  to  the  'iorld  He^th  Organization  to  prepai'e  report 
referred  to  in  collaboration  with  a  representative  frora  the  Narcotic  Division 
of  the  United  Nations » 

Chairmanship  of  panel  discussion,  Post-graduate  Assembly  of  the  New  lork  Stata 
Society  of  Anesthesiologists,  Hoetl  New  Yorker^  N.Y.,  December  11,  19$k^ 
(Due  to  illness.  Dr.  Charles  G.  Zubrod  substituted  as  chairman  for  Dr,  Eddy,) 
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>     gMJjyio^   toal.'.esic  Actioa  in  Humans  with  Patholigical  Pain 
PdOJlCT  TITLE'™"      — -  .=„„«__™™. ___ 

"     t^athan  Bo  Eddy 

PHIWCIP.iL  IMVIiSniGArOK 

'fo  Joseph  Cochin 

OTHER  EI?ESTIGAI\1r" 

•  PfiOJ-ECT  DESCitlPTIONi 

Ob^ectivess  a)  1\>  determine  efficacy  of  new  a-ents  and  tiieir  relative  fre©= 
dew  from   tmd©sirabl©'  side,  effects  in  patients  with  various 
types  of  paing  ■  as  a  part  of  'die  over^-all  ©f fort  to  iraprov®  drus 
relief  of  paino 

b)  Ail  effective  ana}.gesics  for  severe  pain  at  present  are  addicting 
agents  o  E-sidence  is  available  that  it  jnay  be  possible  to  retain 
analgesic  ei'fectiveness  and  hold  in  abeyance  tolerance  and  addiction 
liability  bj/  the  simultaneous  use  of  so=<;alled  antagonists  „  '.i?e 
j  propose  to  test  the  practicability  and  efficacy  of  such  a  procedureo 

!  It  would  be  of  material  advantage  to  the  over-all  effort  of  better 

drug  relief  of  pain, 

Met^s^^l^^J  By  tae  use  of  the  double-blind  technique,  randomized  ad;,uni3  = 

tration  of  a  standard  analgesic,  a  placebo^  and  the  new 
potj2ntial3y  valuable  analsesic  agent^  drugs  will  be  administered  to 
patxents  with  persistent  pain  in  a  series  of  five  as  coded  samples, 
where  the  pain  is  persistent  enough  to  permit  the  adxninis tration  of 
tso  such  series  of  five.  Only  one  dose  of  the  coded  material  is 
given  per  day,  sandwiched  between  routine  drug  administration  for 
pain  relief o  All  observations  of  severity  of  pain  and  degree  of 
pain  relief  and  i.ncidence  of  undsirable  side  effects  will  oe  mde  by 
an  impartial  observer o' 
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For  determinatdon  of  the  effect  of  antagonists  on  tolerance 
and  dependence  development,  again  using  as  far  as  possible^  the 
double-blind  technii^uej,  paired  patients  without  previous  material 
narcotic  experiance,  but  with  persistent  pain,  ;-jill  be  '^Men   either 
a  standard  analgesic  alone,  or  the  sa^ie  analejesic  at  the  sa.-ne  iose^ 
sinultaneously  with  a  selected  amount  of  antat;onist„  There  will  be 
periodic  determination  of  the  degree  of  tolerance  and  dependence 
present  in  each  of  the  patients,  ierminai  cancer  patients  specially 
adraitted  for  ctMs  purpose  will  be  the  most  suitable  clinical  raaterisl. 
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ZATIOUS,   PROVIDING  PUIIDS^  FACILITIES,   OR  PERSOIviEL  FCR  THIS  PROJECT  III  EIIHSR 
1955  or  1956s      IF  COOPiiRArEJG  UIJII  IS  ■..irHE^  NIH  II-JDIGATE  SEitlAL  NO  (S) 

None 

ijUo   IF  THIS  PROJECT  RSSEIiULES,   COI-IPLEi-SlNTS ,   OR  PAR.\LLELS  RES:;  UiC:i  DC:!S  2LSE".JIiERE 
E-J  THE  PUBLIC  HoALTH  SZ.iVICS   (V/ITHOOT  i;,'rERCH;i;iJB  OF  P'iRSOIIKEL,   FACILITIES  OR 
FUNDS),    IDEMTIFI  SUCH  RESE.UClis      (DI  SERIAL  IIO»    (S)   IF  VnTHi::  I-ilH) 
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OTHER  IN^STIGATORS 
'i    PROJECT  DESGRIPTrON 

Objeetivesg     The  preparation  of  appropriate  derivatives  of  medically  useful 
plant  alkaloids,  the  search  for  better  liEthods  of  synthesizing 
important  plant  alkaloids^  the  isolation  of  plant  alkaloids  not  yet 
investtgated  and  the  conduct  of  such  other  investigations  as  promise 
results  of  particular  significance  to  fundaHiental  or  to  applied 
chemistry  a 

The  object  imnsdiately  in  view  is  the  preparation  and  differ= 
entiation  of  the  tm)  unknown  stereoisomers  of  tte  aarcotic,  cocaineo 

Methods  Baployedg     The  uietkjds  employed  in  the  inirestigations  of  the  past  year 

were  those  typical  of  research  in  organic  chOTistryo. 

Major  Findings  I     The  majo'r  finding  of  this  project  during  the  past  year  was  the 
dedaction  of  the  three-dimensional  structure  of  the  narcotic^ 
cocaineo 

_Signifieane9  to  HIAI-ID  Reseai-chg     The  fore=going  finding  constituted  the 
I  correction  of  a  solution  to  this   structural 

problem  proposed  about  a  year  earlier  by  a  foreign  imrestigatorg 
permitted  tte  correction  of  structures  assigned  to  related  compounds, 
demonstrated  the  ^plicability  of  certain  recently  developed  stereo-^ 
chemical  nrinciples  to  problsns  of  constitution  in  organic  chsaistry^ 
and  pjTOvided  a  convenient  means  of  converting  cocaine  into  derivatives 
of  pseadococaineo 
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PROJECT  TITLE 

T.D,  Perrine 


PRIMCIP4L  DiViiSTIGATOR 

None 

OTHER  IIJFiiSIIGATORS 

PRojscr  J5SciiiPTio:js 

Objectives  The  object  is  to  develop  methods  of  synthesis  for  certain  cheraical 
systenis,  to  develop  met.hods  for  the  purification  and  isolation  of 
such  coiJipoundSs  and  to  prepare  certain  substances  for  physiological 
testing. 

Methods  Employed;  Studies  are  under  way  to  develop  the  synthesis  of  U-Pheny- 

Iquinuclidine  and  of  Homomorphine.  Both  of  these  corapounds 
are  desired  for  physiological  testings  I  am  also  atteinpting  to  find 
correlation  of  structure  with  absorption  spectra  of  analgesic  type 
corapoundSo 

Proposed  Course  of  Projects  These  studies  will  be  continued  until  definitive 

results  are  obtained « 
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E^  THE  PUBLIC  HE.ILTH  SERVICE  (UlTiiOUT  IliTERGlI.UJGE  OF  Pi:.iSON:JELj  FACILITIES 
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:5o  Analgesics  xiased  on  Iminoethanonaphthalenones  aad  Aiainooctahydrophenanthrenss 
j"    PROJECT  TITLE 

7o  J^  es  G.  Mujrphy 

PaOCIP.lL  INV3STI3ArOR 
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iL 


OTHER  rWSSTIGATOR 
PROJIJC:  DESCRIPTIONi 

Objectives     Snlnoethanonsphthalenpnss  a  Tti®  objective  of  this  w®rk  has  .jean 
preparation  of  substances  of  type  X  (2s5'=Dir.i9thyl=>ll='hydro3fy'=  or 
metho:qy°9=>02?:o"»6s?-b8nzmorphsn)     A  five  step  synthesis  (respectable 
yields  at  every  step)  led  to  substance  II  ( 255=0 lmQthyl"9'=oxo'=ll<= 
methoxy'=6s7=benzmorphan  methobromide)     Tne  next  step,  pyrol/sis  of 
II  to  I  (where  Rs  Yie)p  proved  to  be  not  a  simple  operationo     More 
than  one  product  is  fomiedo     One.  of  these  appears  to  be  III  {3sk'=' 
dihydro«=l-(  2=<iira3 thylarainoet-hyl) -l="iH8thyl°2 ( IH )  Maphtholenone© 
Although  I  has  not  yet  been  isolated^  it  is  estimate  that  this 
problem  will  yield  to  further  off orto 

Aiainooct^ydrophen^ithren®ajs  The  objective  of  tliis  xwrlc  has  been  t&s 
preparation  of  aiJiines  based  on  the  ring  system  of  sic^as^oc-tsftycItT.p-- 
hensnthraM.  T{j,  fcr  ©vaJ.w.atioB  aa' a-iedgesic  agents « 
•     this  struc-taf e  :^?peia.re.:5  vm^ti^-  of  consideration  becaus©  it  is 
a  repliaa  of  the  hydrogenated  phenanthrene  ring  system  of  raorphiasj 
the  aromatic  ring  ueing  in  proper  position  and  rings  2  and  3  being 
cis-locked  as  in  Idle  natural  allcaloido   The  ,^:©tonej  ?;(5='©xe'=jiS'^^= 
aetdbjn-lropheimrttbren©)  2=phenylGyclohexanons  in  a  three  step  synthesi.' 
A  Mannich  reaction  on  this  gave  the  aminophenanthrone  VX  (10= 
DiiaethyloBiinomethyl"?°oxo°cis°aS"OCtobydroplenanthrsa9  )  « 

The  derived  alcbhol  and  acetylated  compound,  VII  (10°=Dimeth"= 
ylaminO'°Rie thyl°9°hydro3sy-cis°a3-oc tabydro^-phenanthrene )  and  ¥111^ 
(9-0cetoxy°10"dimethyl°arainonethyl"Cis--as°0ctahydrophenanthron8) 

VIj  VH,   and  VIII  have  been  submitted  for  evaluation  as  anal= 
gesic  agentSj,  of  which  the  first  two  are  now  know  to  be  active 
substances. 

The  activity  found  in  this  series  is  all  the  more  interesting 


=2= 
NIAI-fl)  -  62119-51 


Project  Description  Sheet  Continued 


in  that: 

lo  The  compounds  do  not  have  a  quaternary  carbon. 

2o  The  nitrogen  is  separated  by  one  carbon  atoia  fro;;i  the 

position  it  would  have  to  occupy  to  be  a  nor©  exact 

morphine  analog. 
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LUo   IF  THIS  PROJECT  RESE243LLS5   COriPLEiiENISj   OR  PAR.iLLELS  .lESEMCH  DONE  ELSE.-JHERE 
IN  IM  PU3LIC  HEALTH  SERVICE   (WimOUT  INTKICKANGE  OF  PERSON.'IELj   FlCILIIIES  OR 
FU-ffiS),   IDENTIFY  SUCH  RESEARCH?      (3Y  SERIAL  NOo    (S)   IF  '.CTHIIJ  NIH) 
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Structiires  Related  to  liorphinSo  I.   2-(2"=DimethylaTionoeth7l)-2=»Phenjrlcyclo~ 
hexanone  and  Derivatives,     J.G.  Murpgy  and  K.Lo  May,  Jo  Org.  ChQm^i  19 j 
615-17  il9Bh)o 

Structures  Related  to  liorphins,  II«  An  Isomer  of  N-iiebhylmorphinano 
E.Lc  May  and  J.G.  i-iiirphy,  J.  Org.   Chein^s  19 j  613-22  {195U)a 

Structures  Related  to  Morphine.  III.  E.L.  M^  and  J.G.  Murphy  (in  press). 

i 
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UBORATORI  SECTION 
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LOCATION  SEmiNUI^BER 

The  Spectral  Characterization  of  Benzenoid  Systems  Derivajle  from  ^^^^^Steroids 


Pho  B.  Sraeltzer 

OTHER  raVESTIGlTOR 

PROJECT  DESCRIPTION? 

Methods  Employed?  The  neosteroids  and  the  anthrasteroids  which  possess,  res= 

pectively,  a  tetrasubstituted  benaenoid  ring  with  angular 
annulation  and  a  pentasubstituted  benzenoid  ring  with  linear  ann» 
ulation  have  been  characterized  jj  their  absorption  in  the  spectral 
regions  from  220=1400  lau^  1630~1565  cra»-^,  and  900=720  cia-'^o  Differ-  . 
entiation  of  the  two  classes  of  coiapounds  is  possible  in  either  the 
infrared  or  ultraviolet  region.  The  spectra  of  some  related  aromatie 
cox-npounds  are  discussed  in  this  connectiono 

Significance  to  NIAMD  Researchg  Biis  study  is  an  extension  of  the  efforts  in 

this  section  of  characterization  and  identif i= 
cation  (  quantitative  determination)  of  steroids  x^ich  nay  eventually 
bring  about  time  and  labor  saving  short  cut.s  in  analytical  procedures o 
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'^B'S'tectdon  of  Steroidal  Pseudosapogenins.  by  Infrared  Spectroscopy'% 

by  A.Lo  Hayden,  Ph.  B«  Smeltaer  and  I.  Scheerj  -kialc  Cheui.  263  i?50  {195h}o 

"The  Spectral  Characterisation  of  Benzenoid  Systems  iJerivable  from  ^^"^ 
Steroids" 5  by  Irving  Scheer^  ¥illiam  A.  lies  and  Phyllis  B.  Saeltzer7 
Jo  Ain.  Chera.  Soc.j   77j  0000  (1955) o 
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1 16,     Complete  Structural  aiuciiation  of  Tomatidine  and  Solasodine 
MOJECT  TITLE      °~" 
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Pilll^GIPAL  IMVSSTIG.iroa 

IJ3o  H.G.  Lathanij,  Jr« 
OPHii  r.'VaSTIGATOH 

ib.  PROJECT  DESCxlIPTICN 

Methods  Employed;  Tonatidine  has  been  reduced  to  two  different  dihydro  deriva- 

tives.  The  latter  have  baen  transfonaed  by  chromic  acid 
oxidation  and  subsequent  reduction  to  solanidinej,  a  new  epiraeric 
(presuraaole  at  C='22)  isosolanidine.  A  third  isomer  (epiraeric  at  G=25) 
has  bee;i  obtained  in  an  analogous  manner  from  tetrahydrosolasodine^ 
thuTj  establishing  the  structunal  and  steric  relationship  of  these 
types  of  alkaloids o 

Studies  are  urder  way  to  elucidate  the  structure  of  the  nitrogen 
free  compounds  obtained  by   acid  treatment  of  the  N=>nitroso  derivatives 
of  tomatidine  and  solasodine o 

A  natural  by-product  obtained  in  the  isolation  of  solasodine 
(from  the  Indian  solanum  Xanthocarpum)  called  solanocarpone  is  being 
investi-jatedo 

Significance  to  NIAIID  Researchg  A)  Theoretical.  The  structural  elucidation  of 

an  important  group  of  steroidal  ai:caloidso 
These  aspects  are  closely  s^lmtrgd  %&   tiie  analogous  os.©«  Sm  .%fm   projeo': 
on  "Steroidal  Sapbgenins^o 

B)  Practicalo  Tti®   plants  producing  tomatidine  and  solasodine  may 
be  possibly  developed  as  an  industrial  crop  and  thus,  become  potential 
sources  f or  the  |>roduction  o f  steroidal  hormones,  "nGluiing  cortisone.:. 
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OTHER  i;]VE3TIG;\!E0RS 

PROJECT  desg:^iptio!^ 

ao  The  insthod  of  Heftiuann  and  Johnson  for  the  detenaination 
of  individual  corticoids  (see  publication  NOo  2)  is  being 
applied  to  various  urines  (normal  male,  normal  female,  pregnancy 
urines  and  urine  from  patients  treated  vdth  steroidal  hormones )o 
The  method  is  checked  by  recovery  experiment« 

bo  The  above  xrathod  has  been  applied  to  beef  adrenal  extract,  and 
individual  compounds  have  beea  identified  and  quantitaively  determined 
(dchydrocorticosterone,  corticosterone,  cortisone,  dehydrocortisone^ 
Reichstein  compound  D  and  V)o 

Significance  to  NI&MD  Research i  A  relissble  analytical  procedure  for  the  det3r= 

mination  of  the  individual  corticoids  has 
been  attempted,  and  never  achieved  completely  by  nuiaerous  laboratories 
in  this  ccuntry  =ini  abroad.  Only  analytical  figures  for  the  individua' 
caffticjoids  alloif  to  draw  Gpnclusions  as  to  metaoolic  pathways  of 
the  cortical  hormones^  and  thus,  correct  interpretation  of  the  natxire 
and  the  fate  of  the  steroidal  hormones  and  their  products  of  tranS" 
formation  and  degradation  in  the  healthy  ami   sick  organism.  It  is 
hoped  thj.t  these'  analytdcal  procediires  will  be  very  instruinental  in 
the  understanding  of  such  diseases  which  obviously  Involve  deviations 
of  the  normal  steroidal  metaoolism^  Example  given  is  rheumatoid 
arthritis o 
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DisnruTE 

2o     Chemistry  3o     Steroids 

L\:;ORArORY  SECTION 

'^«     Bethesda  ^.     NIAI-JD  --  62120-55 

LOCATION  SliRIAL  I-'UIBiiR 

60    The  Synthesis  of  Corticoid  Glucuronides 

PROJECT  TITLE 

To    ^ward  H.  Fiy       

;'HiDICIP:\L  IICVESTIGATOR 

8*  Nona 

OTHER  INViSflGATORS 

9o  PROJECT  DESCRIPTION 

Oojeotives;  The  synthesis  of  "the  glucuronides"  ioeoj  the  ^"D-glucopyran-^ 
uronic  acids  of  corticoids  (desoxycorticosterone^  cortisone^ 
hydrocortisone  aid  others )o 

There  is  sufficient  evidence  that  corticoids  are  present  in 
urine  at  least j  in  forra  of  gluconides  (particularly  on  account,  of 
hj^iTolyB'J:^     idLth^='glucuronidase)o  A  synthesis  would  establish  this 
point  beyond  doubt  snd  would^  moreover^  provide  materials  to  study 
the  various  hydrolyt.ic  procedures  employed  more  or  less  hapharaardly 
'  at  present  in  the  analysis  of  corticoids o 

The  synthesis  of  glueurono=ls6«lacton8  was  undertaken  for  the 
purpose  of  seeing  whether  or  not  fpd-S   compound  is  a  suitaole  inter<= 
mediate  for  the  preparation  of  the  allQrl^^J^glucopyranuronic  acids 
needed  in  model  studies o 

Significance  to  NI;\I-g)  Research;  Direct  connection  witii  the  project  on  "Analysis 

of  individual  corticoids",  Heftmanno 
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LOCATION  s:i.:aiiL  ijui-iber 

|6,  The  Study  of  Fecal  Steroids 
FROJECr  TITLE 

I?*  Erich  Heftr.iann 

PRE^CIFAL  INVbSriG.VfOR 

Po  PeJo  BerneryJro|A«Lo  H£ydeaj_DoFo  Johnson 
OTHER  IJJVESriaATORS 

I?,  PROJECT  DESCRIPTION 

Methods  Employed t  A  2  kg»  sainple  of  normal  male  feces  was  v/orked  up  corapletely 

and  various  Icetosteroids  were  de.aonstrated  out  not  unequivo- 
cally identified  by  paper  chromatorjraphyo  This  project  is  being 
continued  with  the  cooperation  of  the  Section  on  Fractionation  and 
Isolation  (Dr.  J. Co  Keresztesy)  s  $0  kg*  of  stool  are  being  collected 
and  extractedo 

Significance  to  NIAi-ID  Research;  There  has  nowhere  and  at  no  time  been  made  a 

tliorough  and  systematic  study  of  fecal  contents^ 
in  particular  not  of  steroidal  products »  This  latter  class  of  fecal 
products  appears  to  be  of  outstanding  interest  since  it  may  lead  to 
the  understanding  of  the  complex  ways  of  steroidal  metabolism* 
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Erich  liosettig  aad  '.•Jilliasi  R.  IJee 
PRINCIPIL  rjYEsriGAToas 

Mona 

OIHEH  INVESTIGATORS 

PROJiLCr  DESCRIPTION 


Methods  Snployeds  "Steviol"  and  "isosteviol"  (C20H30O3)  obtained  by  enzymatic 

and  acid  hydrolysis  respectively  of  stevioside^  the  principal 
cons*&ituent  of  Stevia  rebaudiana  iBertoni  (Bridel  and  Lavieillej  1931) 
were  shovm   to  be  an  uns&ttirat«d  hydroxy  acid  (non-^anolic^  renaraed 
dehydrohydroxy  stel^is  acid),- siid  a  aatizrated  ke^k)  abid  respectively „ 
(renamed  keto  isostevic  acid) 5  by  characterizing  the  functional 
groups  cheinically  and  spectroscopicallyo  Particularly  by  the  dehy= 
drogenation  of  isosteviol  to  piiuanthrene  and  by   the  spectroscopic 
comparison  (U.Vo  and  loRc)  of  stsviol  and  phyllocladene  one  arrives 
for  the  aglycones  at  formulae  of  diterpenoid  acids  containMg  the 
skeleton  of  a  perliydrophenanthrene  with  a  cyclopentane  ring  attached 
to  C=2  and  to  G=llo 

Significance  to  NIAI-G)  Research;  The  significance  is  primarily  theoretical  sinee 

so  far  no  glycoside  of  a  diterpenoid  acid  has 
been  found  in  nature.  An  outstanding  novelty  is  the  tremendous 
sweetening  power  of  the  triglucoside  of  this  diterpenoid  acid  and 
the  nearly  complete  physiological  inertness  of  the  latter., 
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lo     Hational  lustito^e  of  Arthritis  and  Metabolic  Dissasas 


2e    Cheiaistiy 


ho    Bethesda 
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3e     Stero:ki5 


6e     Elucidation  of  the  Stereochemistry  of  the  Spirokstal  Side  Chain  of  Steroidal 
Sffiptogeaiaso 

IojeSt 

7e     Iryjng  SchQer  and  Erich  Mosettig 
IbIcIPAL  UteTlteATOft^ 

80    R»Bc  Kostic 

Qlte;^  IWEai'mAM' 

9o  PROJECT  DESCRIPTION 

ectivest  Recent  studies  (Schearj  Kostic,  Mosettig)  have  established  th® 

isomerism  at  G<=>2S  in  steroidal  sapogenins,  A  possibility  ot  prme 
rigidly  the  existence  or  non=@^istencG  of  a  (simi2lt.ansous)  epiraerism 
at  G-22  offered  itself  through  the  recently  discovered  (Prof o  Spring 
in  Manchester,  England)  ^^  and  biogenetically  Cioriens  spaogenins  of  th® 
ox^bile,  the  cholegeninso  In  a  cooperative  project  with  Merck  and  Coc 
and  the  Eastern  Research  Laboratory  of  the  Department  of  Agriculture 
we  are  first  attejnpting  to  confirm  the  proposed  structure  of  the 
cholegenins,  and  then  transform  them  into  the  desired  C=27  desmethyi 
sapogenins  (eliminating  asymmetry  at  C«25)o 

In  es tension  of  the  studies  of  the  C°25  isomerism  the  hitherto 
unknown  and  inaecessibl©  l6»hydro:^coprostane  and  iS-^hydrosyeholestei: 
^jere  obtained  in  a  desosylation  process  starting  from  the  3'=tosyl»26«> 
deso2ytetrahydro«='Sarsasapogenin  (or  -sMlagenin)  and  the  corrsspondlr 
tigogenin  dearivativs  x^spectively*  The  very  rare  coprostane  was  ob- 
tained in  excellent  yields  by  a  siiailar  prodedure  from  the  3,16^26'=' 
trimesylate  of  tetrahydro-sarsasapogenin  :(!or  »»sR!siilagenin)(!, 

Significamce  to  HIAMD  Research?  a^  Theoretical o  The  above  studies  have  procured 

s\ibst.ances  which  have  been  hitherto  unavailab  -  : 

and  are  of  great  importance  in  respect  to  spectroscopic  stiadies  and 
p©g8db%-.as  rretabolic  intermediates  (10"hydro:Ky)  o  Furthermore^  in 
thes®  studies  the  entirely  unorthodox  situation  h^  ba®n  discover^s 
that  compounds  tliat  have  identical  n®l'tiing"'p'oin'ts  give  no  n3ixt.urQ« 
melting  point  desressions,  have  practically  identical  rotations ^  and 
have  identical  infrared  spectrs,  majy  be  different  o 


NIAMD  «  6212O«'09      Project  D@script.ion  Sheet 

b©  Practdcalo  Steroidal  aapogenins  are  potential  precursors  of  th© 
synthesis  of  steroidal  hormones,  including  cortisoneo  Tae  introduc«» 
tion  of  plant^s  containing  the  analogous  sapogenins,  as  an  industrial 
corp  is  being  undertalcen  by  the  Departsiient  of  Agricultureo 
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R.B.  Kostdo  and  lio   Mosettdg,  in  press,  J.A.C.S.  77,  pp.o.o  (F©b«  1955) 

"Coprostane,  Cholestaae,  and  their  l6»  ■'Hydroxy  Derivatives  from  Steroidal 
Sapogenins",  by  I.Scheer  and  E.  Mosettdg,  in  press,  JcAoCoSo  77,  ppoo.,0  (1955} 
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LOCMTON  SJiRIAL  toMBER ~~- 

'    ^u!^?"ixl^^  exploration  of  hJstochaalcal  reactions  in  tissues 

0    Ro  Do  Llllie 

pRiNCH^AL  IWE^flGAf® 

'5*    J»  B«  Longley-j  Ro  C.  Bahn 
OTHER  I1WESTI6ATOPJ3      ~~' 

if    PROi^SCT  DESCEIPTIOH 

Objectives?     To  further  correlate  chandcaL  and  morphologic  structure  of  norzual 
and  diseased  tissues  hy  devising  or  adapting  ctemical  reactions  to 
histologxc  study  and  to  ejjplore  and  interpret  existing  chemical  and 
eraplrical  methodSo 

Histochemical  studies  of  nomal  and  pathological  pigments  clearly 
indicate  that  nenre  cell  melanin  is  chemically  distinct  and  prx)bably 
flxnctionally  different  from  meningeal,  ocular,  cutimeous  and  limor 
melanins.     Chemical  distinctions  are  also  S)pearing  ainong  the  lipo= 
fuscin  pigments,  indicating  dlirersity  of  chemical  origin  bM  signif=^ 
icance  and  perhaps  metabolic  flinction  of  these  bodieso 

The  presence  of  distinct  entaroehroraaffin  substances  in  different 
inaBimalian  species  ^pears  to  be  demonstrated  and  is  now  under  explor- 

These  studies  entailed  the  ecsploration  aM  introduction  into 
histologic  tsdinic  of  ellulose  caprate  as  a  more  suitable  resinous 
mounting  medium  for  unstained  sections o 

Studies  of  histochenical  en^rae  localisations  in  tbs  renal  tubule 
indicate  a  diversity  of  function  as  well  as  morphology  in  the  several 
segments  of  the  nephrono     This  study  has  involved  devising  of  new  and 
^re  rapid  reconstruction  technics  to  pex^t  precise  localisation  in 
the  various  psrts  of  the  renal  tubuleo 

The  histochemical  significance  of  the  hitherto  purely  enpirical 
hematoxylin  methods  is  under  study  and  it  appears  that  neither 
phosphoric  acid  moieties  nor  deso2!yribose  aldehyde  are  responsible 


h    PROJECT  SESCRIIPTIOM  °  Contirmed 

fn"*.*.*^  «f  rJ^°''''  A  m^iber  of  other  polyphenols  can  be  sabstituted 
i^  ^T°^*^®  reactionso  Skin  gi^res  a  polyphenol (ase)  reaction  S 
S^^H?"^?-  ^^  trichohyaline,  distinct  £^u  the  dopLtJ?oS=ase 
SteStoe  "^^  ^°'^''''*  ^"^  ^""^  °^  *^  confusion  in  the  litera 

Localiza^on  methods  for  tyrosine  and  its  iodimted  derivatives 
are  under  stody  with  sane  preliitinaiy  data  indicating  the  possibility 
of  a  succeasfiil,  fairly  specific  localization  of  ti^oxine!  ^ 

Adrn^'l'^^^^^l^^^  ^'  ^f'^'''^  ermp  on  metabolic  changes  in 
ACTH  pro(^cing  tamors  are  affording  opportuniljr  for  histochemical  aa 
weU  as  ch^ical  characterization  of  this  horrToneo    Histoch^Sl 
sj^es  with  R.  M.  Bates  have  led  to  the  characterizatioa  o?%5eon 


Si^:^^S±J°.Sajasoarch.     As  ne..  nethodologr  is  devised,  and  ths  meanings 
,       ^     „  Oi  older  methods  are  made  apparent  our  eeneral 

^''I'^f  f  "^  °5  f  ^  evolution  of  disease  processes  fn>m  a^etSr 
correlated  morphologic  and  chaaical  idenpoint,  will  improve, 

^_  ^  ^^  improvemmt  in  understanding  of  disease 

processes  increases  their  susceptibiliijr  to  therapeutic  attack. 
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1955oor  19^.     IF  COOPERATED  U^JET  IS  WITHIIT  Nffl  INDICATE  SERIAL  nO(S) 


Section  on  Endocrinolo^, 
Pathologic  AnatojEBT 
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1^0  NIAMI3°62121.=60 

Serial  fjmber 


0  LIST  FUBLICATIO??S  OTHER  T!W1  ABSTOACTS  FROM  THIS  I'ROJbCT  mUIEG  CALErjDAR  YEAR"^ 
195u: 

Bangle,  Ho  Jro,  and  Alford,  Ih  Cos     The  chanical  basis  of  tte  periodic  acid 
Schiff  reaction  of  coUagen  fibers  with  reference  to  psriodata  consimption 
by  collagen  and  ty  insulino     J*  Histochenxo  &  Cytochsrio  2%  62«76,  19^ko 

Bmmart,  Eo  W03  and  Longley,  j.  Bd     The  reactivation  of  hsat^inactivated 
hyaluronidaseo     J,  Geno  Physiolo  37s  361=371,  150U 

Bangle,  Ro  Jr.s     The  peracetic  acid-Schiff  staino     Am.  Jo  Clin«  Patho  2k 
179-18^5  l95ho  ~ 

Fisher,  E.  Ro,  and  Lillie,  R,  DoS     The  effect  of  methylation  on  basophiliao 
Jo  Histocliono  &  Cytocheitio  2s     81=875  19Bh^ 

Lillie^  Ro  Do,  Bangle,  H«,  and  Fisher,  Eo  Hos     Metachromatic  basophilia  of 
keratin  after  oxidation-cieavage  of  disulfide  bcndSc     Jo  Histochsrxo  & 
Qjrtoohsrao  2s     95-102,  19Sho 

Lillie^  Ro  DoS     Argentaffin  and  Schiff  reactions  after  periodic  acid  oxidation 

and  aldehyde  blocking  reactions.     J„  Histochauo  &  Cytoche?io  2:     127=136,  195li. 

Bangle,  Ro,  Jro?     Gomori's  paraldehyde=fuchsin  stain  lo  plysico<=cheraical  and 
staining  properties  of  the  dye.     Jo  Histodiem,  &  GytochOTo  2t     291=299,  l9$ko 

Lillie,  Ro  Do,  and  Bangle,  R.,   JroS     Hie  peracetic  acid  Schiff  reaction  of 
hair  cortexo     Jo  Histochsnio  &  C^rtochojio  2s     300=311,  195iio 

Lillie,  Ro  D,s     Spurioas  publication  d  ates«     Science,  120s     7A,  195ho 

H^maker,  W.^  Girdany,  Bo  Eo,  Stephens,  Jo,  Lillie,  RoD.,  Fetteman,  GoHos 
Cerebral  involTement  with  advanced  psriventricular  calcification  in  general^ 
ized  cytomegalic  inclusion  disease  in  the  neubomo '   Jo  Neuropath.  13s 
562=585,  195iio  ~* 

Bahn,  Ro  Cos     Recent  progress  in  hcsrmone  researcho     Sciencso  120s     7Wi,  195ii6 

Longl^,  J,  Bo,  and  Fisher,  Eo  Ros  Alkaline  phosphatase  and  the  periodic  acid 
Schiff  reaction  in  -Hie  proximal  tubule  of  tlrs  vertebrate  kidneyo  A  study  in 
segmental  differentiation^     Anato  ReCo  120s     1=17,  195iio. 

Lillie,  RoDo  and  Ifenson,  JoPo  Grec»;  Xylene  =cellulos 9  caprate  as  a  histologic 
mounting  medium  of  low  refractive  ind@Xo     Stain  Technolo   (In  press) 


c=>      ^      c:» 
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Longl^j,  Jo  B.,  and  Fishor,  E,  HoS     A  histochemicaL  basis  for  charges  in  renal 
tubular  function  in  young  mice.     Jo  Cell,  Coirpo  Pi^siolo     (In  press) 

L?o  LIST  HOTOS  A^ID  AIJARDS  TO  PERSUMMKL  EELATIHC  TO  THIS  T^d5ECrKmi!JG"CALEmF 
YEAR  19$hs 

None 
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Lo    National  Institute  of  Arthri1a.s  and  Metabolic  Diseases 

'?o    Pathology  and  Ilistochenlstgy  3o     Pathologic  Anator^ 

LABQHATORy  5e6TI0N  "^ 

u    Bethesda  5o     NIAIO°62122.°6l 

LOCATION  ""^  sMiiAlL  w^mw.  ' 

'°    PR0«3ECT  TITLE;     &o     Sta^  of  ttie  possible  pathologic  e^^ression  of  lmmunii§r  or 

,  hgrpersensitivitgr  in  Q35periraenta3.  schistosomiasis o 

bo     RenaQ.  lesions  induced  by  spermine  and  related  sabstaneeSo 

Co     ffiimsn  patholo©''!     diagnostic  =  research o 

do    Pathologic  studies  of  andocilne  glandso     (Completed  in 
fisesQ.  year  199l) » 

o    Lq  L»  Ashbum 

Gert  Laquer 

OTHER  I m^ESTI GATORS 

PROJECT  DESCRIPTIONS 

ao     IitKnunity  and  hypersensitivity  in  schistosomiaslSo 


Objective;     To  determine  whether  or  not  iiKiiunity  or  hypersensitivity 
develops  in  experimental  sdiistosoiniasiSo 

Methods  Ei^loyedg     E^^osure  of  raiee  to  cercariaeo     After  varji-ing  intervals 

mice  are  treated  to  kill  the  schistosomeso     This  e3sposure= 
treatment  schedxjle  is  repeated  a  varjdng  number  of  times  in  different 
groups  of  nd.eeo     In  addition  to  clinical  evaluation,  pathologic 
reactionsto  worms  and  ova  will  be  evaluated  in  relation  to  schedulsv. 

Major  Findirgsg     Data  being  evaluated  at  presento 

Significance  to  MA^ID  Research^     There  is  disagreement  as  to  the  proper 

"dose"  schedule  in  chemical  treafeaent  of 
this  diseasei   some  therapists  even  claiming  that  treatment  does;  nroi-e 
harm  than  goo  do     Data  on  possible  iRnune'='fcQrpsrsensitivity  mechanism 
would  be  helpflal  in  rationalising  tterapyo 

Proposed  Qoarse  of  Project;     Dependent  on  results  of  this  preliminasy  studyo 


[o     PROJECT  DESCRITTI  ON;  ^Continued 

bo     Renal  lesions  mduced  by  spermine  and  related  substances. 

^^^^^^^''     !°  ff^?"^^"  ?^?^!^  °^  "°*  ^e  administered  sperinine  or  a 
metabolic  product  is  responsible  far  renal  lesionso 

Methode^Bi^lgygd.    AJiinistration  of  chanicaL  1^  routes  prL-^ri3^  ly^passing 

^SLlSS:!^"     None  »  methods  still  being  developed. 

^^^SB££j2Jm2M^£^'     Spermine  is  noriaaLly  present  in  certain 

^i'-Pr.r.i-  ^  *w         V  .  ^^™^  tissueso     A  knowledge  of  the  possible 

,  effect  of  this  substance  and  its  rrstabolic  products  on  tha  kidn®^  wmld 

seem  of  particular  mportance  in  renal  diseasQo  ^ 

Pgposgi^Course  of  Project:     Refinement  of  methods  (other  roates  of  ackinis^ 

tration,  etco)  to  aLucidate  effects  of  metabolie 
products  of  spermine 0 

'.    Co     Human  patholosr  •=  diagnostic,-  researcho 

IS^m  J.oT^T*°^  *^!  ^^^  °*^^^  ^^^^°"^  °^  *h^  Laboratory  of  Pathology 
J^-S^    fJ^^f^  participate  in  the  stady  of  human  tissues  Scei^d  f^ 
mSSi  S'^S/r''^^    ^*^°^e^  "  diagnostic  service  Is  Serad/S 

^IZlZ'^'sJ^sr^XT  "°^"^^^^°^  ^  ^^-^^  °i---  R-e^oh  Progra.^ 
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SERIAL  mmm 


FT  1955 


FY  1956 


j^^^sFI^Bjdgeted  rbsrrions° 


MAN  lEMS^^n^PAflMr 
EXPMDITJRES  |    PROF  ^^g^^^T^^^^^^^^^L?         ^^^ 


10,1*00 


1.6*1*00 


5/6     1 1  1/3 

^TaV3r 


RESEARCH 

REVIEW  &  APPROVAL    fj 


ADflNISTRATIOK 
TECm-IICAL  ASSISTANCE 


inbBITIFI  ANT  COOPERATING  UMITS  0^  THE  kUBLIC  HEAL1H  SERVICE,  OR  OTHER  CHGA^'tf:^" 
'     ZATIOTIS,  PROVIDING  FJ^DS,   FACILIHES,   OR  PERSOMJEL  TOR  THIS  PROJECT  IN  ElTHEl^ 
1955  or  1956?     IF  COOPERATING  UNIT  IS  VJITHIN  NIH  INDICATE  SERIAL  NO(S) 

Laboratcry  of  Tropical  Diseasesj  1141 
Section  on  Pharmacologsra  LPT,  NIAMD=6212U= 

inr  'i'HIS  PROJEnTRlSMLES,  COIIPLEMMTS-,    OR  PiffiALlKrRESlARCribNE^a::slM®E^ 

IN  THE  P-JBLIC  HEALTH  SERVICE  (WITHaJT  niTffiCHANGE  OF  PEHSOMTEL,   t?aCILIITES  OH 
'    FJNDS)s   IDE^'lTIFy  SJCH  RESEARCH?      (BI  SERIAL  IIO(S)   IF  VJITHIK  NIII) 

a*    Project  on  sdiistosomiasis  is  a  cooparative  orB  with  Dto  Luttermoser  of 
National  Ilicrobiological  InstitutQo 

j  bo     The  principal  investigators ±s  this  speniiine  project  are  Drs.  Rosenthal 
'  and  Delia  Tabor  o 
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SERIAL  mmm 

,60  LIST  PnELICATIO'^°"0®S"fFrANABSTMCTS~FRrM  THIS  i'HOJECT  HI  RING  CALET^DAR  YEAR 
19%'. 

Fisher^  Eo  Ro,  and  Rosaithal  .3  S„  MoS     Pathology  and  pathogenesis  of  sperminQ^ 
induced  rsnal  disease,,     Archo  Patho  575  2liit-='253j  March  19$h» 

Pishei',  Eo  Ro,  aiid  Fisher',  Be   ;     Glom'sriilar-  lipoidosis  xn  Urn  dog.,     Aiiio  J- 
Veto  Rsso  15j     285-2865  19$ko 

"Dsxld,  Jo  0.,  Hojjell,  Be  So,  Laqueur,  G,  Lo,  and  Peirce  He  EoCos     Renal 
hemodynamic  function,  aLectrolyte  metabolista  and  water  exchange  in 
adrenalectomized^hypophysectomized  dogSo     Am..  Jo  Physiol^  176s     iill-ljlS,  19$ho 

Bangle,  Ro  Jr„,  and  Becker,  E,  Bot     Giant  hypertrophy  of  tte  Jejunal  circular 
rugae  associated  with  resairrent  intussuseeptiono     M,  Jo  Patiio  30s     787=-797, 
1951io  — 

The  influence  of  the  central  nervoxxs   system  on  metabolism  and  endocrine  activity 
as  based  on  transections  of  the  brain  stem  in  dogs,     Evelyn  Anderson,  Kathiyn 
Knowlton,  William  To  Spence,  Sc  Mo  McCann,  Gert  Lo  Laqueur,  Da-?id  McKo  Rioch, 
and  ¥©bb  Il^raakero     (Accepted  for  publication  ty  Acta  Neurovegetativa,  Vienna  )=, 

Neurosecretojy  pathw^s  befe^een  the  hypothalamic  paraventricular  neuclsis  and 
the  neurolgrpophysiSo     (Accepted  for  piblication  in  Journal  of  Cotiparative 
Neurologyo  Go  Lo  Laqueur), 

n  LIST  HONORS  AMD  AWARDS  TO  PERSOriTIEL  RELATEJG  TOTHIS  i^ROJECf  IXJRIT-IG  bAtl^^ST^''^^ 
YEAR  1951^8  ■ 
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toject  At  High  Altitude^  Pro.^ect  Br  Production  of  Earperlmental  Bacterial  Endocarditis 

FOJECT  flTLE  


Poject  D;  Pathology  of  ffalaria  in  Animals;  Pro.jQct  E;  Toxicity  of  Iodides  and  lodates 


B  Highman 


PINGIPAL  INVESTIGATOR 


lEB.  INVESTIGATORS 


^)JECT  DESCRIPTIONS 


Pgo.Tect  A  ^  High  Altituds 


^0  ^^^<^  effects  of  discontinuous  exposure  to  simulated  high  altitude 

on  various  species  of  u'arm  and  cold  blooded  siimls,  ' 

fehods  Bnployedg   Animals  are  exposed  sevsiral  hours  dally-  in  a  low  pressure  chaaber 
to  a  simulated  altitude  of  25,000  feet. 

^^y  Findings;   Altitude  rats  develop  in  addition  to  polycythemia,  aarted  adrenal 
and  cardiac  hypertropiy,  cardiac  vegetations,  ranal  infarcts,  and  damage  to 
the  testes  aid  other  orgais,  SimMar  changes,  •rorying  somewhat  in  different 
species  aid  strains  of  anisals,  were  noted  in  current  studies. 

iiiiifieances   Our  findings  may  b©  of  significance  to  those  concerned  with  aviation 
medicine,  health  of  high  altitude  inhabitants,  and  laboratory  investigation 
^   of  cardiorenal,  endocrine  and  other  irstabolic  disorders » 

;d)osed  Course  of  Pro  fleets   Dogs  eiaqposed  to  high  altitude  will  be  used  in  study  of 
expsxlmental  endocarditis  (Pro J,  B)^ 


jilEh62l22.^2  "  ^  " 

IaL  NOc 

Prpjeet  B 

Pxeduction  of  E3?)erimentaL  Bacterial  Endocarditis  and  Chronic  Valvular 
Defonnities 

'ojectivess   To  produoe  endocarditis  and  chronic  mLvular  dafomitiesj  to  determins 
^^ctors  predisposing  to  endocarditis,  to  stat^  th©  developnient  of  the  Ission 
and  causes  of  treafeient  failiires,  and  to  test  in  irJYo   th©  effectiveness  of 
various  forais  of  therapy^  "^  ~== 

lithods  Engtloyeds   Aniraals  acclimatised  to  high  altitude  and  ground  level  controls 
were  inoculated  intravenously  wi-^i  various  bacteria.  Some  received  anti- 
biotic bli@rapy„  Pathologie  studies  were  loads  at  intervals  after  inoculation, 

lijor  Flndiags  aid  Significances   Studies  of  altitude  rats  inoculated  with  viridans 
streptococci  and  treated  with  penicillin  revealed  the  occasional  persistence 
of  bacteria  in  endothelial  cells  ai^  macrophages  in  valvular  vegetations  and 
in  necrotic  and  suppurative  foci  in  the  teart  aid  kidneyi  this  m^  help  es^jlais. 
some  of  the  causes  of  treatment  failures  and  the  need  for  prolonged  treatment 
in  human  endo  carditis  o  Some  rate  recovering  after  therapy  developed  valvular 
deformities  similar  to  calcific  aortitis  and  oiiier  chronic  valvular  defomities 
seen  in  human  cardiae  disorders e 

Endocarditis  ^fas  produced  jji  altitude  rats  by  intravenous  injections  of 
Hemoplidlus  parainfluenaa»  Similar  injections  failed  to  praduee  endocarditis 
m  ground  level  rats  even  ^sn  corbison©  was  administered  indicating  that 
adrenal  hyperactivity  is  not  the  primary  factor  predisposing  altitude  rats  to 
endocax^tiso  Evidence  x^s  found  thab  concomitant  h^osda  and  polycythemia 
ar©  necsssasy  predisposing  factore. 

Endocarditis  was  readily  indused  in  altitude  rats  by  injecting  cultures  of 
Pnemoeoccu3>  Staphylococcus,  and  Hemophilus  indicating  that  altitude  rats 
may  be  useful  in  studying  the  pathogenesis  ^d  the  terapy  in  jLvo  of  en- 
docarditis due  to  these  organisms*  ""^  ' 

'  i 

feposed  Course  of  Ki-onsctg  The  susceptibility  to  endocarditis  of  dogs  accllmtised 
to  high  altitude  is  uMer  investigationo  (If  acute  and  chronic  valvular 
lesions  eaa  be  produced  in  a  large  animal  like  the  dog^  as  they  have  been 
produced  in  the  rats  it  mil  greatly  facilitate  airgical  and  physiological 
studies  on  heart  disease  and  associated  KBtabolic  disorders., ) 

Project  C  s  Dietary  Calcification  in  MLc® 

§eetivess  To  determine  factors  causing  calcified  lasions  in  heart,  muscle, 
arteries  and  lungs  of  C3H  mice  fed  a  purified  low  protein  dieb » 

He  hods 


iloyeds  Various  supplements  avQ  added  to  diet  and  resultant  change  in 


incidence  md  degree  of  calcification  is  determined  histologically. 

^gr  bindings;  Calcification  is  greatly  lessened  fcy  increasing  protein  and  by 

certain  si^iplements. 


MD°62122o.62 
icAL  NO. 


Significances      May  shed  light  on  pathogenesis  of  certain  forms  of  hrnisn  artexdo" 
sclerosis  and  on  possible  unlcno'wn  nutritional  reqairements. 

Toposed  Course  of  Pro.ject;     Further,- modifications  of  dist  as  indicated  by  promising 


leads. 


Project  Dg      Patholos^  o£  »laria  in  Animals 


bjeetives;     To  detemdn©  cause  of  daath  and  difference  in  survival  time  in  different 
strains  of  id.c®o 

sthods  ErrroloyBd?      Animals  ar©  studied  Mstologically  at  intervals  after  inoculation 
^th  Plamoditaa  b©rgh@io 


ijor  Bindings;       PatlK>logie  ehangss  develop  mor©  rapidly  in  infected  Saiss  ndc® 
(rarely  sutcIto  8  day^)  than  in  MF  snie®  (usual3^  sur^-^  3  ve&ka)^ 

iLgnificanoes       May  elucidate  factors  affecting  resistance  to  malaria  in  laan, 

]-opos@d  Course  of  P^.iectg       QLfferent  strains  of  mice  with  different;  survival  times 
aft@r  malaria^  xnocu3ation  wiU  be  studied  histologicallyo     In  collaboratioa 
mth  DTo  Altlaid,  the  influence  of  altitude  polycythemia  on  length  of  survival 
of  mice  inoculated  with  P,  berghei  is  under  im-estigaHoKo 

Project  Es     ToJdleity  of  iodidss  and  lodatss 

C^eetivess       To  determine  possible  health  hazards  in  us©  of  iodides  and  iodates. 
particularly  for  preventton  of  colloid  goiter. 

Kbhods  Employed.'      Animals  are  exaaiined  histologioally  at  various  psiaods  after 
administration  of  iodides  and  iodates  by  various  routes, 

Mjor  M-ndin^ss     Iodates  cause  d^age  to  parietal  cells  of  stomach  and  to  retina. 

Sgri-ficanceg     May  be  useful  tool  in  stu<^ang  pathog^iesis  of  certain  eye  and  stomach 
disorders o 

■^iposed  Course  of  Projects      Studies  ^11  be  conlanued  to  detexmne  safe  thempeutic 

jar  Projects s     From  time  to  time  consultation  is  giv©n  to  <sc  tissues  ar©  e:^mined 
for  various  other  professional  workers  at  NIH,     For  example,  tissues  of  animals 
xnfected  with  trypanosomiasis  are  being  studied  for  lieso  Eo  M.  Tobie, 


I  Oo 
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mmn  mi  gooperatim}  units  op  tie  puhzc  health  seryice,  or  other  orgami» 

^TIONS,  providing  FUfffiS,   FACILITIES,   OR  PERSON^:EL  FOR  THIS  PROJECT  IN  EITI-ffiR 
:•  OR  1956s     IF  COOPERATING  UNIT  IS  l^TfUN  NIH  INDICATE  SERIAL  NO(S)   (ITEI^I  3 
aboratory  of  Physical  Biology,  Ssctaon  on  Physiology^  NIAMD 
aboratory  of  HLocheraistiy  and  Nutiition,  Section  on  Biochsmistry  and 

Physiology  of  Nutrition,  NIAIffi 
laboratory  of  Infections  Diseases^  National  Microbiological  Institute 
iaDoratory  of  Tropical  Diseases,        «  "  n 

'aboratoxy  of  Pharmacology  &  Toxicology^,  Section  on  Phamacologyj  NIAMD 


Ij I'HIS  PROJECT  HESEI^BLES,   GOMPLEIffil^S^    OR  PARALLELS~^SEARCH  DO^E  ELSEWIffiRE  IN  TM 
P^^LIC  HEALTH  SERVICE  (WITHOUT  II-JTERGR^NGE  OF  PEESOMMIL,  FACILITIES  OR  FUNDS);,    ' 
CCNTIFI  SUCH  RESEARCH!   (BY  SERIAL  NO,  (S)  IP  WTHII  FIH) 
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1st  PUBLICATIOISS  other  TMM  abstracts  HJOM  this  project  DURiro  CALENBSJl^M~~ 
.95ht 

Itland,  P.  D.  and  Highman,  B,    Effect  of  a  folic  acid  antagonist  (9"Bieth3rl  PG^) 
upon  rats  K?)osed  to  high  altitudes j    Aia»  J.  Phsrsiol.  176j  1=5  il9$h)« 

ighmanj  B,,  Altland,  P.  D.  and  Eagle,  Ho    Ei^eriiaentaL  bacterial  endocarditis 
in  altituda  rats,     DevaLopmont  and  regression  of  cardiac  lesions,  including 
lesions  in  rats  treated  with  penicillin,     A.M.A.  ARCH,  PATH,  $8z  2ia=2S7 
{195h}  •=" 

ighsnan.  Be,  Greenberg,  J,  sid  Coatney,  G«  R,     Pathologic  changes  produced  by 
Plasinodium  berghei  in  resistant  and  non«=r©sistant  strains  of  micQo 
RiTista  di  paras si'tologia  (in  press). 
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^"^^^^^  2.  Pathology  and  Hjatocheral^try 

]fSTITUTE  lABOMTORT 


Ithologic  Anatony        h.  5.  NIAMl>=62122-63 

EOTioN  Location  {w  other  than  bethesdA)  Serial  no, 

Sudy  of  Mechanisma  InvolTOd  in  Infectious  Diseases 

lOJECT  TUJE  — — 

.  M.  Lemer  II 
PmCIPAL  IMESTIGATOR 


CffiR  INVESTIGATORS 

PDJECT  DESCRIPTION? 

atjectivea;   The  objectiv®  of  this  project  is  to  study  the  course  of  natural  and 
artiflGially  induced  infections,  ©mploying  bacteriological^,  pathological, 
iramnologiGali,  and  cheroical  methods  of  investiga-^on^  in  order  to  elucidat® 
soine  of  the  factors  influencing  host-parasit©  rslationsliips, 

ifehods  Biiployed; 

(a  Animals  are  injected  and  studied  culturally  and  histologically  to  follow  patho== 
genesis  of  Stz^ptobacillus  moniliformis  and  other  infectioi^.  Specialized 
cultural  methods  are  enployidl  in  cases  of  atypiosfl.  human  infections,  to 
recover  the  above  microorganism,  Strans  from  human  and  siimal  infeetions» 
and  from  nonaal  siimalsj  are  isolated  sid  character ized, 

(b:  Pathological  studies  are  carried  out  in  Eiiee  after  induction  of  local  injury  or 
irritatxon,  to  determine  whether  detectable  vascular  changes  in  spinal  coM 
or  brain  occur  which  influence  localization  of  paralysis  in  poliongrelitis. 

\iT  bindings; 

(a]  Several  strains  of  Streptobacillus  moniUformis  have  been  isolated  from  a  variety 
of  atypical  human  infections^  as  well  as  from  cases  of  rat-bite  fever*  These 
strains  lave  caused  acute  and  chronic  lesions  when  injected  into  mice  and 
monkejrs,  and  the  organisms  were  recovered  on  culture  of  lesionso  Control 
animals  also  showed  similar  lesions  occasionally,  and  cultural  studies  revealed 
an  exceptLonially  high  incidence  of  naturally-occurring  infections  with  Vhls 
nacroorgamism  in  laboratory  animals. 


AL  NO. 


b)  No  ^croscopic  or  mcmscopic  chafes  were  foimd  in  spiml  cord  cr  brain 
of  mce  xnjected  intramuscularly  idth  pertussis  vaccine,  alth^  the 

{^"^ZT^ll  ^^Sf  "-".^  ^"^°^^^  ^^  ^^  increased  *en  S^^ere 
xnf  acted  later  Kith  poliomiyBlitis  virus » 

;Lgnificance  to  NIAIffl  Research; 

'^^  ^^^^^„S^Ji^22i£  occurs  in  hitherto  unsuspected  cases  of  hums^ 
irSS^^Li^^^^^P^''  respiratory  disease.     The  natural  prevalence 

anxmai  studies  with  the  organism.     Lesions  may  still  be  produced  by  in  lection 

?L^«i^-??f  ^t°  ^^"^  *"^^^-     ^^^^^  °^«  ^^^  ^«  exercised  S  Sclude 
the  possibility  of  natural  infection  with  this  organism.  excxuae 

)  Absence  of  central  nervous  systm  damage  and  presence  of  strilcinK  local  tiasn« 
?nf?S5^    r^    ®J]®  ™^^*  °^  concentration  of  virus  in  a  non==sn@ciilc 

P::>posed  Course  of  Prelects 

^^  ^^^^oJj^f??  ^  T'T'^  ""f-,^  experimental  anSmL  for  studies  .d.th  Streptobacillua 
moniliformis,  by  careful  cultural  screening,  etc.,  to  find  an  iSSTSI^ 

2th  If  "It'lS^h:''?.*^  organism  and  is'highl^  susceptible^^nfSSn 
WLtn  It.     study  the  pathogenesis  of  infection  with  this  organism  in  such  an 

SSfha^^'br'^^*?  f ^  infec^vity  and  virulence  of  th^fSSs^tSSs 
wm.ch  have  been  isolated  from  human  and  animal  infections. 

as^'S^he1e1?:i\a'TaS2llT  '^'"^^'^  '°^  '^^  ^oroorganism,  and- 

Khe^???ft=?  ""^^^f-^^  to  supplement  cultural  diagnostic  procedures, 
loJicS  ^?hSf    f  ""'Nf  *^^^^  strains.     These  mil  include  standard  sero» 
cJtoS  S  Hve^nd  H^l  5\opsonin  measurement  techniques  er^loying  ph^o^ 
^tMLX  del£Xro"edSS."^^"^°^^  '^  ''°°^  leu.ocytes,^a:Sord^ 

^^*o?^°Li°VS^°'^f?^*^^  "^^^  ^^  ^^^^^^^  °^  «^^^s  infected  after  induction 

if  a  nS  SSnS^'^^^'  '^  T^^^  ^  ^^*"°*  P°^^i^^^  concentration  of ^^^^^°'' 
m  a  non-specific  mflamraatory  focus. 
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NO. 


DDGET  MTA: 


119$$ 


ESriMTED 
EXPENDITURES 


BUDGETED  POSITIONS 


^IDGET  ACTI¥ITIs 


RESEARCH      /x 
REVIEW  &  APPROVAL  ^y 


ADMINISTRATION   /°7 
TECHNICAL  ASSISTANCE 


liNTIFT  ANT  COOPERATING  DNITS  OF  THE  PUBLIC  HEM.TH  ®R¥ICE,  OR  OTHER  ORGANIZATIONS, 
P;)VinENG  FUNDS,  FACILITIES,  OR  PERSOWIffiL  K)R  THIS  PROJECT  IN  EITHER  19$$   OR  1956s 
L  COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE  SERIAL  NO(S)  (ITEM  1) 


« 


laboratory  of  Infectious  Diseases s     ffiCC 
See-M-on  on  Bacterial  and  Miotic  Diseasss 
Section  on  ^sic  Studies 


IjTHIS  PROJECT  RESEMBIES,  COMPLEME^ITS,  (M  PARALLELS  RESEARCH  DOI^  ELSEWHERE  IN  THE 
mUC  HEALTH  SERVICE  (WITHOUT  IIWERCHAKGE  OF  PERSONNEL,  FACILITIES  OR  RJNDS), 
IflNTIFT  SUCH  RESEARCH:     (BY  SERIAL  NO,(S)  IF  WITHIN  NIH) 


|C.  -  3 

An^jaxs  of  ME  Program  Acti-ra.Ues 

ibnors.  Awards,  and  Publicatiom  Sheet 
;!aiAMD°62122^3 


y:ST  PUBLICATIONS  OTHEa  'SMM  AB^RmTwUT^-mj^Fw^Sl^^r^rmiz 


IST^HOHORS  AM)  AWARDS  TO  PERs5iSr^iE^151SFSiE"ii^rii^^SF=^^ 


Deceiuuer  i^iu 
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Mationa3.  Institute  of  Arthritis  and  Metabolic  Diseases 
INSriTU7.2 


jPathology  jind  Histochenistry 
L;\BORirORY 

Beth33da 
LOG  iriON 


3o     Pathologic  Anatomy 
SSCriON 

5*     IJIAM3  °  62122=^ii 
SIHIAL  iraiiBEa 


Prt^paration  of  stained  tissue  sections  for  research  histopathologic  study 

pp7jject  title 

L.  L»  Ashburn 

P;.rJGIPAL  nJVESTIGATOa 


"JIHSLI  IIIVESTIGArORS 
'iiOJSCT  DiSSCRIPncW 


This  histopathologic  preparation  laboratory  serves  the  various 
needs  for  stained  tissue  slides  in  connection  with  research  projects 
being  conducted  in  the  several  Institutes  (excluding  KGI)<,  The 
data  below  is  for  the  calendar  year  195ko 


Routine  Stained  Special  Stained  "Spare"  Unsta: 

Sections        Sections 


sAccessioned 

Sections 

Animal  J     UO^O 

12^906 

Surgical s   2095 

5,520^* 

Autopsies  s    89 

i.aosfe  ■ 

13,126 


35500 


-a-Includes  slides  prepared  of  tissues 
from  G.Co  patients  (Jano^June^,  19$h) 


Total  Slides 
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11.  BUDGET  DATAj 


12.  BUDGE r  \criviTr; 

FiESSARCH  /ff 

REVIEW  :?c  APPROVAL     /~7 


ADIIDHSTAATION  /V 

TJilGHIilC.lL  ASSISrilJCE     fj 


IDMriFi:  AHY  COOrjiRATIHG  UNITS  CFIHErUJLIC  EfivlLTH  SiLRVIGii,  CE  OrHbR  CRG.lJI= 
ZlflONS,   PROVIDING  FUNDS,  F.lGILITIES,  OR  PERSONJEL  FOR  THIS  PROJiiCT  U  EITHER 

1955  or  i9$6t    IF  coopjiRArLja  UNIT  IS  ■,jirfir;  nih  indicaij:  s^rlil  ho  (s) 

Laboratory  of  Biologies  Control^  NMI  ■= 


U   IF  THIS  P7C0JECT  RiiSil-IBLiiS,   COilPLn-IlENrS,   CR  P.tR^UjLiLS  R^S::,ARCH  DO:-E  '£LS^',-ilixi.RE 
m  THE  PliiJLIC  HE.iLTH  SE^tVICE   (..JITHOUT  IMTERGHiU'JGE  0?   FExi^ONlIEL,   FACILITIi^S  OR 

FUNDS),  iDi;:iriFY  suGx:  Riis..acHs    (by  srjiiAL  :io.  (s)  if  ••.TTHiij  nih) 
None 


R.P,Cc    -  3 

December  195U  '    Analysis  of  NIH  Prograrfi  Actdvitifes 

Honors a  Awards,  and  Publications  Sheet 

l$o  NIAIID  °  62122~6it 
SERIAL  NUIiBEa 


16 o   LISr  F"J3LICAriO!JS  CTIIiiil  TH/ii;  .IHSTA.ICTS  FRO.:  THIS  J.lOJKCr  DURING  C  iL^I.D  Ui  Yj,.Ui 
195U: 

None 


17o  LISr  HOnOES  MD   -.VilRDS   rO  PERSOMMSL  REL^rOa  TC  THIS  PROJECr  DUROG  GALLiID.iR 
None 


ij;;ceriiber  19$h  Analysis  of  NIH  Prograin  Actdvities 

Project.  Description  Sheet 

lo  National  Institute  of  Arthritis  and  >Ietaoolic  Diseases 
INSTITUTE  ~   '°^ — '   '   '~-°- 

2°  Pathology  and  Hitochemistrv     3o     Comparative  Pathology  and  Hematohoay 
LASOtiATORY  SECTIOIJ  ^ 

^°  Bethesda  5^  NIAIO  -  62123-65 

LOCATION  SSIIAL  IJUI-IBER  '■ 


7.  Robert  T.  Habermann 
PRINCIPAL  INVESTIGATOR 


iSo  Fletcher  P,  ;^JilIiam3,Jro 
OlTiER  rTVESTIGArOfi     ^ 

J9b  project  DESCRIPTION 

Determination  of  the  incidence  and  cause  of  the  naturally  occ- 
urring diseases  in  laboratory  animals  and  development  of  methods 
for  the  oontroi  and  treatment  of  these  diseases o 

Objectives;  The  objectives  of  the  project  are  to  develop  robust,  healthy, 
vigorous,  "dasease=free"  animals  for  research  workers  at  the 
National  Institutes  of  Healthj  conduct  research  work  spontaneous, 
bacterial,  viral,  mycotic,  and  parasitic  diseases  to  enable  inves= 
td^ators  to  distinguish  between  lesions  produced  experimentally 
from  those  produced  by  the  naturally  occurring  diseases  in  the  NIH 
animalsj  to  develop  effective  methods  for  the  control  or  prevention 
of  these  diseases 3  and  to  develop  technics  for  the  early  recognition 
of  an  outbrealc  of  disease  in  the  animal  colonies  o 

Methods  Employed?  The  efficacy  of  control  of  parasitic  diseases  is  determined 

by  painting  various  chemical  siibstanccs  on  the  floor/  cages, 
and  racks  for  vermin  controlj  by  dusting  of  laboratory  animals  with 
insecticides!  and  by  adraixt.ure  of  antheliaintics  to  the  diet,  iiethods 
of  sanitation  and  of  care  of  laboratory  animals  and  the  efficacy  of 
diagnostic  methods  and  media  re  comparedc  Necropsy  of  sick,  unhealthy „ 
and  aged  animals  is  conducted  vri.th  para:sitological,  bacteriolo^-ical," 
and  histopatholoijical  examinations  to  determine  incidence  and  spread 
of  diseaseo  yfX 

Major  Findings^,  Ihe  major  findihis  of  this  project  during  the  past  year  have 
been  (1)  the  use  of  a  saturated  solution  of  sulfanethazine 
in  drinking  water  of  rabbits  for  the  control  of  coccidiosis,  (2) 
the  identification  of  some  of  the  common  helminth  eggs  and  protozoa 
of  laboratory  animals,  and  the  publication  of  pamphlet  with  photo- 
micrographs  of  the  characteristic  eggs  and  protozoa,  and  (3)  the 
incidence  and  patholot^ic  findings  of  histoplasmosis  in  pO  dors  and 
50  catSo 


Nl/aO  -  62123-65  "2= 

Project.  Description  Sheet  Continued 

Significance  to  NIAI4D  flesearch;  (1)  The  elimination  of  coccidiosis  in  e^tper- 

imental  rabbits  malces  the  experimental  result.s 
in  liver,  nutrition,  and  radistion  studies  more  reliable  and  trust- 
worthyo  (2)  The  photomicrographs  of  helminths  and  protozoa  makes 
the  identification  of  the  common  helminths  ani  protozoa  infestations 
of  laboratory  animals  quiclc  and  easy,  (3)  The  minor  importance  of 
doijs  and  cats  in  the  trans.Tiission  of  histoplasmosis  to  man  and  animals 
has  been  reported,, 

Proposed  Course  of  Projects  A  considerable  portion  of  the  next  calendar  year 

will  be  devoted  to  the  control,  treatment,  and 
elimination  of  diseases  from  the  laboratory  animals  in  the  NIII  animal 
colonies i  to  determine  incidence  of  Leptospira  s££o  in  the  laboratory 
animals  J  and  to  determine  the  incidence  of  mycotic  diseases  in  tiie 
laboratory  animals o 


R.PoCc    =  2 
December  195^ 
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lOo  NI:^^^  °  62123-65 
SERI.\L  NUKSER 


llo  BUDGET  DATAs 


I      PAriEN' 
L5        DAIS 


,12.  BUDGET  ACTIVITIs 


RESEAliCH 

aSVIEW  Cl  APPROV.iL 


^ 


ADMIN  IS  TMTION  £7 

TECffiilClL  ASSIST.tWE       fj 


TJ7  nJENlS'I  Mil  GOOPERArii^G  MITS'^OF  THii  FU3LIG  HiALTH  SiRVICilj  OR  OTHSil  ORGANI« 

ZATIOrlS,   PROVIDIITO  FUIiDSj  FACILITIES,  OR  PERSONNEL  FOR  T  HIS  PRCJEGT  i:i  HITHER 

1955  or  1956j     IF  COOPERATING  UNIT  IS  ■dlTlllli  NIH  INDICATE  SERIAL  NO  (S) 

None 


io  IF  THIS  PROJECT  riESElil^L^,  C0MPLE"ljb;;-/r3s,   OR  FAiiilLLELS  RSSIJ  uiCH  DO.  IE  .iLSnlv/HERE 
IN   THE  PUBLIC  HE.lLTH  SERVICE  ('.lOirHOUr  lilTEilCHANGE  CF  :ERSC..:.;ELs  ?  AGILITIES  OR 
FUNDS),  IDSNTIFI  SUCH  RISE  iRCH  s      (BI  SERIAL  NO^CS)   IF  MTHIN  NIH) 


None 


RoPoC.   "  3 
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15 o  HIAJ-D  «62123=6$ 


I60  LIST  PUcLICATICNS  OTHia  TH.Mv-   ABSTRICTS  FORIi  TiilS  FROJEGT  DURIHG  C.yLEiJDAR  YEAR 

I95hi 

Rowley,  Donald  A<.,  Robert  T.  Habennann,  and  Chester  W,  iiSiimons:  Histoplasmosis s 
Pathologic  Studies  of  Fifty  Cats  and  Fifty  Dogs  from  Loudoun  County,  Virginiao 
J.  Inf.  Dis.,  2£>  98-103,  July«=.August  19^ho 

Menges,  Robert  W.  and  Robert  To  Habermann:  Isolation  of  H^ losporangima  parvum 
from  Soil  and  Results  of  Experimental  Inoculations.  Am,  J.  Hyg,,  "60s2,  lOS^llSj 
September  105Uo 

Menges,  Robert  '^. ,  Michael  L«  Furcolow,  and  Robert  T.  Habermannt  An  Outbreak 
of  Histoplasmosis  Imrolving  Animals  and  Man.  Am.  J.  Vet.  Res,j  ^iSls   ^SO-^SSUi 
October  19^ho 

Habermann,  Rooert  T«,  Fletcher  P.  Williams,  Jr.,  and  V/illard  H.  Eyestones 
Spontaneous  Hepatomas  in  Two  Woodchucks  and  a  Carcinoma  of  the  Testis  in  a 
Badger.  J„  Am.  Vet.  Med.  Assoc,  125? 931  j  295»293,  October  195U» 

Congdon,  Charles  C«,  Fletcher  P.  V/ilLiams,  Jro,  Robert  T.  Habermann,  and 
Egon  Lorenz:  The  Histopathology  of  Bacterial  Infections  in  Irradiated  Hiceo 
Jo  Nat.  Cancer  Inst.  (Egon  Lorenz  Memorial  Issue) »  (In  press) 

Menges,  Robert  W.,  Robert  T.  Habermann,  and  Howard  G.  Stains s  A  Distemper^' 
like  Disease  in  Raccoons  (Procyon  lotor  Tinneaus)  from  Kansas.  J.  'i'Jildlife 
Management o  (In  press) 

Kilham,  L.Ro,  Robert  T.  Habermann,  and  Carlton  H.  Hermans  Jaundice  and 
Bilirubinemia  as  Haiifestations  of  Canine  Distemper  in  Raccoons  and  Ferrets 0 
Jo  Immunology.  (In  press) 


»  LIST  HONORS  AND  AW.IRDS  TC  PERSONNEL  RELATING  TO  THIS  I'lCCJECr  DUIDIG  C.iLO;ND.lR 
IE.\R  1951*? 

None 
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Project  Descriptdon  Sheet 

lo     National  Institute  of  Arthritis  aad  Metabolic  Diseases 
LMSTITUIE  ■  ^    . 

2»     Patholoijy  and  Hitochemistry  3,     Conparative  Pathology  and  Hematohogy 

L=\i)Oii:irOiiz  sficrioN  ~" '  ~~~~"-^ 

^^    Bethesda  5,     KIAIlD  -  62123-^6 

LOCITION  '  S.miAL  NUI-IBSR 

6o     Study  of  Liver  Cell  Hitochondria  in  Relation  to  Dietary  Procedures 
PHOJECT  TITLS  '"""^ 

7.     G.L,  Flte 

PRINCIPAL  XJTESTIG.U'OR 

3e    None 

OTHEil  EJVESTIGATOFS 

!9.  PROJECT  DESCRIPIIOUg 

Study  of  the  mitochondria  of  liver  cells  under  various  dietary 
conditions o 

Objectives s  To  learn  something  of  mitochondrial  changes  occurring  in  relation 
to  variations  in  nutrients  in  the  dieto 

Major  Findings g  The  degenerative  changes  in  liver  cells  in  rats  on  suitable 
diets  are  the  earliest  recognizable  alterations  in  the  liver 
cell  and  degenerative  changes  in  initochondriao 

Significance  to  I^IMD   Researeha  A  little  Imoim  field  of  investigation  of 

considerable  promiseo 

Prfeiposed  Course  of  Projects  An  elaborate  effort,  by  histologic  means,  to  iden- 

ttify  sizes  J,  shapes^',  numbers  and  forms  of  mitoclion" 
drla  as  related  to  dietary  variants  such  as  cystine,  vitamin  E, 
lipids,  toxic  agents  etc© 


RoPoWo       '^      C 

December  \9Sh 
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lOo  NI:\MD   °>  62123°^6    . 
SERIAL  IJlIffleR 


liio   BUDGET  ACTIVCTYs 


R3Sii\RCH 

RE  VIS!-/  &  .4PPR0V;tL 


/7 


.IDHUJISTRiTION  /V 

TiiCHNIC.iL  AS3ISr.\;jCE     /T 


ZAiiONS,  PRoyiDria  fmds,  ficilitiss,  or  persoiimel  for  this  FROj..cr  i:;  Ei'ffisa 

19p5  or  1956;     if  CCOPiRATSS  ITilT  IS  VJirHK  IIIH  ir-JDICATE  S^.IAL  NO  (S) 
Sectdon  on  Biochemistary  and  Physiology  of  IJutritdoiij  LBN    NI-kI€)  -  62113=15 


Txiib  PROJECT  RESEMBLESTTOMFLiillMJTS,   OR  PiR:lLLELS  R25EMCH  Do!?rESIW^RE" 
IN  THE  rUJLIC  H^:iLrH  SERVICE   (iCITHOUT  i:irERCii.a:JuZ  OF  PERSONiJEL,   FACILITIES  OR 
FUNDS),   IDENTBT  SUCH  R^Svarch   %    (BI  SiiuU.AL  NO.    (S)   IF  WITHi:i  KIH) 

Nons 


■,^J 


R.PoCc   »  3  ( 
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i5o  NiAim  -  62123-66 

SSRIAL  rJUilBER 


l67^IJSpll3LIC\TI0N3  GTHiC.t  JHc-:    liiSrAAGl'S  i''riO:i  IHIS  PROJECT  DUiiDia  C;iLi:::€)AA  JE\R° 

?i*°So?'fl'/-:.rf%®  P^*^°iog/  o^  Dietary  Liver  Necrosis.     Annals  K.I.  Acad,  Scie 
)?7,  031-0  (195u) 


^^  iPf  "9??^S  .'SUD  A'AISOS  TO  P2aSG:«®L  RELAJIUG   IP rHTTpaoj^Cr  DUxtlIJa  CiLEliDAR' 

None 


December  1951;  /Lnalysis  of  NIII  PrograKi  Actdvitdes 

Project.  Descriptdon  Sheet. 

1»     National  Instdtute  of  .trthritis  and  Metebolic  Diseases 
Hv^STirUTJi;  — —      _ — _™___ — ■■ 

^'     .M.holpgy  and  Hitochernlsfriy              3.     ComparativG  Pat.holop:y  and  Hematohogy 
LA-iORArORI  SECnON  ""  ' 

^'     Bethesda  5„     NI.IMJ  -  62123-6? 

LOCAnON  SERIAL  NUI-IBSa 

^»     Studies  on  Regulation  of  Hemopoiesis 
PROJECr   TITLE  — 


3.  None 

OniER  IMiiSTIGArORS 

'!?.  PRCJJiCf  DSSCRIPflON 

Transfusion  of  separated  platelets  and  white  blood  cells  as 
replacement  therapy  in  aplastic  anemiao 

Objectives ;  Identification  and  characterization  of  substances  capable  of 
stimulating  eryt.hropoiesis » 

Methods  Employed;  Bone  marrow  aplasia  is  induced  by  irradiation.  Viable  plat8= 

lets  and  white  blood  cells  are  separated  from  freshly  shed 
god  blood  by  methods  developed  in  this  laboratory  and  concentrated 
suspensions  transfused  into  compatible  recipient  dogs,  ideasurement 
of  eryt.hropoiesis  involves  measurement  of  radio^iron  incorporation 
into  red  cellsj  radio°iron  clearance j,  survival  studies  of  red  blood 
cells  as  vjsll  as  the  study  of  stiumlators  and  inliibitors  of  eryt.hropo- 
iesis o 

Major  Findinj^s;   (1)  In  addition  to  actual  blood  loss  secondary  to  thromboc- 
ytopenia, anemia  in  platelet  deficient  dogs  is  a^j^ravated  by 
continued  excape  of  red  cells  from  small  vessels.  The  red  cells  are 
absorbed  by  lymphatics  and  returned  to  the  general  circulation  but 
their  life  span  is  reduced;,  presumable  due  to  damage  during  their 
extravascular  cycle b  This  potential  cause  of  shortened  red  cell 
survival  has  not  oeen  previously  realized  and  is  orobably  operative 
in  severe  thrombocytopenis  of  any  type,  (2)  >Jhiie  measuring  red 
cell  survival  by   tagging  cells  with  radlochromium  it  was  found  that 
changing  chromium  lossi  s  very  sensitive  indieator  of  red  cell  dajiiagSo 


NIAMD  «62I23°67       Project.  Description  Sheet  Continued 

(3)  Severely  depressed  eryt-hropoiesis  of  irradiated  rats  could  be 
returned  to  normal  by  post-radiatdon  bleeding  or  admnistration  of 
para-aminopropiophenone  (P^IPP),  The  use  of  the  irradiated  animals 
may  be  helpful^  since  responsiveness  to  the  erythropoietic  stiraulus 
may  be  of  critical  importance  in  trying  to  assess  stimulators  and 
inhibitors,, 

Significance  to  NLII€>  Research;  Anemia  is  a  coimnon  complication  of  arthritis 

and  may  be  refractory  to  treatment.  A.  better 
understanding  of  regulation  of  eryt-hropoiesis  should  result  eventually 
in  iraporved  therapyo 

Transfusion  of  plasma  and  plasma  fraction  f roi.i 
animals  with  peak  eryt-hropoiesis  to  recipients 

capable  of  responding  to  huraoral  stimulation  will  be  used  in  an 

attempt  to  characterize  the  postulated  factorso 
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JSIOPillDirUflES 


20,600 


FI  1956 


20,600 


1        2  1/3 


BUDGiir  ACirniTis 

RESEARCH  /^ 

BEVIE¥  5:  •\PPROVAL         /7 


ADME^STRAIIOK  ^ 

TfilCraiCAL  ASSISTAiNCE  /7 


13.  IDE:JTIFY  ANif  COOPSaAIING  UNIIS  OF  TH3  PUBLIC  HxiALTH  SERVICE^  OA  OIIER  ORGAIJF 
ZAPIONS,  FiKVIDII'IG  FUIIDS,  F -ICILITIES^  OR  P2RS0NML  FOR  THIS  PROJ/iCT  III  FITHER 
1955  or  1956g      IF  GOOPSRUTJG  UNir  IS  WITHEI   -^IH  IIJDICATE  SZRIiU.  IIO.    (S) 

Naval  Medical  Research  InsK.tuts 

lit,   IF  THIS  PROJECT  R^SSIffiLES^   CCHPL^iMTS^   OR  PARALLELS  RiiSiiMCH  D OXE'ILSMeRE™ 
IN  THE  PUBLIC  KjXLTA  SERI'IGE'    (WITHOUT  I.^JTERCHAIiaE  OF  P.vRSC!fiJ£L,  FACILITIES  OR 
FffinJS)^   IDSITTIFI  SUCH  RESE.aCHs      (31  SERI.^L  NOo   (S)   IF  './ITHE  NIH) 


None 
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^^^^^TIlgT^^^''^^^ 


None 
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••     ScTimif  "^"^^^^^^^^^  Metabolic  Diseases 

'    ^^-—~~^^~    ^'    NIAMD..62123-68 
LOCATION  SmfATNUiS^ 

°    S^gg^gHlg-HglgJiOgy  o^  virus  diseases 

"    Dr.  L&dd  N.  Loomis 
PRINCIPAL  INVESTIGATOR 

■'.    None    

'S  PROJECT  DESCRIPTION 

a.  A  study  of  the  pathology  of  central  nervous  ^stem  viru.  infections 

Object^!  On  a  cooperative  diagnostic  basis  the  study  of  various  cen= 
it  is  oTl  ;?r°^'  f^^^^  disorders  for  evaluation  L  to  Xtha? 

SSs  JLLn!  "^"^  ^'•'^^^'  ^"^^  ^  diagnoaable  neurotx^ophic 

MSSH^iangLoy^s  Standard  pathological  methods 
b„  cooperative  study  of  a  technic  of  virus  purification  (Newcastle  Disease  virus) 
^^^^^^^'  ZtirJi  In    T  °^  r''"^°^^  mtration  combined  with  an 

anti-allantoi^^SXreS^raCt^^^^^ 

.fxed  Virus  by  .eans  of  ID»50  and  virus  heraigluSLrfesL/ 

.     Monk^  safety  tests  of  the  Salk  polio  vaccine 

Ob^Scti^H    !;f^n\^^°n  of  brain  and  spinal  cord  tissue  sections  from 
live  .iS:t1fe  falTpoSo^  Sfe!^°^^  ^^^  ^^  ^^^^-^  ^^ 


?.  PROJECT  DESCRIPTION  °  Continued 

d.  A  study  of  the  pathogenesis  of  Rous  sarcoma  and  a  stuc^  of  the  skeletal 
muscle  lesion 

Objectives;  A  stu^  of  early  lesions  of  tumor  genesis  in  Rous  infected 
chickais  beginning  from  12  hours  to  20  days, 

Me-toods  Bnployeds  Using  standard  preparations  and  special  stains  for  cell 

differentiation  of,  and  mucin  production  by,  the  tumor. 
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SERIAL  NUMBERS 
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EXPENDITORES 


BUDGETED  POSITIONS 
PROF  [OTHER  j TOTAL 


PROF 


1/3  [  11/3J 

i/jTTi/J 


RESEARCH 

REHEW  &  APPROVAL     t7 


ADMNISTRATION  /T" 

TECMICAL  ASSISTANCE    /7 


3.     ID£NTIPrAg~C£gpSA!'INQ  UNIT3~0i''  THE  ^BLIC  HEALTH  SMVIGE,  OR  0THM^6RGAW=° 
2ATI0NS,   PROVIDIffi  FQKDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  ETTFEU 
1955  or  1956s     IF  COOPERATIffi  UNIT  IS  WITKIN  NIH  INDICATE  SffilAL  NO(S) 

Section  on  Physical  Biocheznistryj  LPB,  NIAMD-62130- 
Section  on  Pathologic  Anatoais^i,  LFHj  NIAI€)-62122-' 
Section  on  Carbohydrates ,  LCj  NlAMD-62118 

^ '^"IT^^ISP'^^^^^™^^^^   COMPLEMENTS,  OR  PARAHMF^SARCH  DONE  EliSEWMT" 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONIffiL.  FACILITIES  OR 
FUNDS),    IDENTIFY  SUCH  RESEARCH^      (BY  SERIAL  NO,(S)  IF  WITHIN  NIH) 

None 


RoP.G.  "=3 
December  19514 


Analysis  of  NIH  Program  Activities 
Honors,  Awards,  and  Publications  Sheet 


15.  MIAHD°62123°68 


Lbo     LIST  PUBLICATIONS" (n'HBi  TKfeN  ABSTHikUTS  FROM  THIS" 
195a  s 


fROJECT  LiUmm  CALENDAR  f^T 


None 


^^'i  ????^  ^^  AWARDs-TT^sonsr^sfiirTrffirH^w 


YEAH  195ii 


None 


DUHim^A^^^ 
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i.^;ce;:iber  19$k  Aaialjsls  of  NIH  Program  Activities 

Project  Description  Sheet 

lo     T^^ational  Institute  of  Arthritis  and  Metabolic  Diseases 
IMSTirUTE  — =-_^    -  "~" 

2o     Pathology  and  Hitochemistry  3o     Coaparatiye  Patholog/  and  ilematohogy 

L 130RAT0RY  SECTION 

^»     Bet-he sda  5c     NIA^m  ^  62123-69 

LOCATIOrj  Su;HI.AL  WMER 

So    Degenerative  Joint  Disease  in  Small  Laboratory  Animals 
P.IOJSCr  TITLE  ~~~~       "  ~°~~      ~"°'°~ 


I  7c     Leon  Solcoloff  j 

'  PRINCIPAL  II'TVESTIG.lEOR 

8o    None 

OTHER  INVESTIGATORS 

,.9.  PROJECT  DESCEIPTION 

Objectives;  The  object  of  this  project  is  to  deterrD.ns  factors  influencing 
development  of  degenerative  joint  diseases  in  small  laboratory 
animals » 

Methods  Employed;  Histologic^  asnd  to  a  lesser  extent  roentgenologic  examin- 
ation of  the  joints  of  various  small  animals  in  two  categor- 
ies is  being  mades  lo  spontaneously  aged  and  2e  experimentally  altera 
conditions o 

Major  Findings t  Ao  Because  degenerative  joint  disease  is  largely  a  manifestat: 
of  senescence  (eogo  l3«2lj.  months  of  age  ia  rats  and  mice) 
much  of  the  effort  of  the  last  year  has  been  devoted  to  developing 
a  colony  of  old  animals o  To  date^  approximately  l500  old  animals 
comprising  13  strains  of  mice,  11  of  rats,  as  well  as  hansters  and 
guinea  pigs  have  been  obtained o  Appro:ciamt.ely  half  of  these  have 
been  haarvested  to  dateo  Conclusions  concerning  the  natureO.  Mstorc* 
of  articular  degeneraftdon  are  necessarily  t.entative  at  the  present 
time.  A  pattern  of  spontaneous  cystic  degeneration  of  articular 
cartilage  has  been  found  in  rats  but  this  species  is  strikingly  resis 
tant  to  development  of  osteoarthritis  linlike  mice  and  hamsterso 
B^  Osteoarthritis  fia^   been  found  to  develop  in  a  proportion  of  old 
obese  rats  (Dr»  Mickelsen),  and  rats  exposed  to  conditions  simulating 
high  altitude  (Dr^  Altand)^  Negative  results  have  been  obtained  in 
thyro=hypophysectomized  rats' (Dr.  Scow},  those  on  cirrhosis-^producing 
diets  (Dro  Daft)  or  those  treated  with  Growth  Homione  for  90  days© 
Co  A  variety  of  undescribed.  spontaneous  disorders  of  the  extremities 
have  been  observed  (congenit-el  and  acquired)  that  vri.ll  be  of  interest 


NIAMD  =  62123-69      Project.  Descriptdon  Sheet  Continued 


I 


to  geneticists  and  workers  in  the  field  of  experimental  arthritiSo 
.In  exariple  of  the  former  is  isolated  absence  of  the  secondary  center 
of  ossification  in  the  Capital  epiphysis  of  the  femur,  xixaraple  of 
latter  include  cellulitis  and  actanoinycosis  of  the  pavrs. 

Significance  to  NAUID  Research;  Degenerative  osteoarthritis  is  the  commonest 

and  economically  most  destructive  form  of 
human  joint  disease  from  the  poin  of  view  of  public  healtho  It  has, 
with  one  outst^anding  exception,  not  been  the  subject  of  systemic 
experimental  study  in  recent  years »  Tiiia  reflects  a  popular  assum-= 
pt-ion  that' the  disorder  is  an  inevitable  manifestation  of  old  ajso 
Although  recognized  to  occur  in  virtually  all  bulky  mammals,  rodants 
have  been  considered  irnmune  until  recently*  The  results  in  tiie  small 
rodents  encourage  the  hope  that  prophylactic  measures,  if  not  inhibit- 
ing  agents,  may  he  devised  for  the  human  disorsMro 

Proposed  Course  of  Project?  lo  pistry:)Ution  of  degerative  changes  in  the 

various  species "Ti'  being  det'erniinedj  Ao  to  deter-' 
mine  joints  most  suitable  for  study  in  this  field©  B=  to  compare 
effect  of  posture  on  development  in  these  species  compared  to  otherso 
2o  Radiologic  methods  for  diagonsis  are  Deing  evaluated  with  paixsd 
hitstologic  preparationSo  3<.  Genetic  st-udies  are  to  be  carried  out 
with  Dr.  Jay  in  an  attempt  to  produce  h'5;gh  arthritis  strains o  Almost 
all  the  animals  a  re  from  the  inbred  colony,  so  that  their  genetic 
oackground  is  laiotmo  Uo  Histocher.iical  studies  will  attempt  to  define 
similarities  and  differenc'^Trom  the  human  disorderp  Ghejd.cgl 
alterations  in  the  matrix  of  the  cartilage  that  allow  its  erosion 
.to  coraedDout  may  be  divul^ied  by  appropriate  rftethods,  5o  Sxpermantal 
•  production  of  ostearthritis  will  be  pursured  i;i  collaboration  nSths 
Ao  Dro  Mickelsens  effects  of  obesity  of  various  diets,  obesity  plus 
forced  exercise  in  rats  Bo  Dr.  Altlands  high  altitude  exposures  in 
hamsters,  C.  Independently  it  is  planned  to  obscure  the  effects 
of  thymectoiay  and  saleniura  on  the  jointso 
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ESTII4ATED 
EXPEIffilTURES 

El(Da;iTHD  POSITIONS     f 
PROF     OTHEii     TOTAL 

l-IATi   Y^ARS 

PATIENT 

PROF 

OTHER 

TOTAL 
3  1/S 

__DAYS_1 

FY  1955 

13,600 

1          2  1/3    3  1/3 

1 

2  1/3 

FY  1956 

13,^ 

1        2;:l/3    3  1/3 

1 

2  1/3 

3  1/3 

RESiiMCH  ^ 

REVEIW  &  ..LPP.iOVAL     fj 


ADMINISTR.\IIOLI 

Ti^CHNICAL  ASSIST.LNCE     /V 


nr  IDENTIFY   WL  CCOPERXTING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE^   OR  OTHER  ORGMI- 
ZATIONS,   PROVE) li^'G  FUNDS,  r'ACILITIES^  OR  PERSOMEL  FOR  iHIS  PROJECT  I.^"  EITHER 
1955  or  1956s     IF  CCOP^ilAriiS  UNIP  IS  WITHIN  NIH  INDICATE  SERIAL  NOo    (S) 

Won© 


U   IF  THIS  PROJEC:  RESEMBLES,   COHPLSI-lilJTSs   OR  P/IRALLELS  RESEARCH  DOJ'E  ELSEVJIiERE 
IN  THE  PU3LIC  HEALTH  SERVICE   (I'JITHOUT  IMTSRGHAIJGE  OF  PSRSCNHEL,   FACILITIES  OR 
FUIJDS)^   m^I'JTIFY  SUCH  RESE.IRCH   t    (BY  SExlIAL  W.    (S)   IF  VJITHLJ  HI 


Hone 
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16„  LISr  PUBLICAnCvJS  CTfEa  TH.-L^'  AJSiaACTS  FRO:I  EilS  F^O^cTDtHnG  C.\Lsi..]D.a  iCZAR 

Solcoloff,  Leon  (with  I.O.  Gleason)?     The  Sternoclavicular  Articulation  in 
Rheumatic  Diseases.     Amer.  J.  Clin.  Path.,   2ijj,  1^06,  19Bko 

Bunim,  Joseph  J,,  Leon  SoI<oloff,  Robert  R.  'iilliaiiis,  and  Roger  L.  Blacks 
Rheumatoid  Arthritis?     A  Review  of  Recent  Advances  in  our  Knowledge  Concerning 
Pathology,  Diagnosis,  and  Treatment.     J,  Chronic  Diseaseso  (In  press) 

17o  LIST  HONORS  AlID  xViA.1DS  TO  PERSOIDISL  RSLVrrJG  TO  THIS  PROJSCr  DURINJ  C.iLKJjbilR  "^ 
Y3\R  19$ht 

None 
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L,  National  Institute  of  Arthritis  and  Me'fc&bolie  Diseases 
INSTITUTE 


>. 


Pharmacology  and  Tosdcology  3o  Pharmacology 
LABORATORY  SHSTION 


u  Bethesda  5»  NIAMD-6212ib°70 

LOCATION  ■     SERIAL  NUMBER 

>o  The  biosynthesis  of  the  niicropolysaccharides  and  glucuronatesj  the  celliilar 
localigatioh  of  tyaluronidase 

',  Jack  L.  Stroitiinger 

0     Ee    \h    H;EEUlli> 


OTHER  INVESTIGATORS 

PROJECT  DESCRIPTION 

Objectjyesg  To  elucidate  the  mechanism  of  biosynthesis  of  the  rQUCopolysaecha= 
rides  and  glucuronates »  By  the  use.  of  fluorescin  labeled  antibody 
to  streptococcal  hyaluronidase  to  determine  the  cellular  localization 
of  this  enzyme  in  lamaiaalian  tissues  <, 

Major  Findings;  Ghromatographis  methods  were  developed  for  the  isolation  of 
uridine  nucleotides o  High  concentrations  i^ere  found  in  the 
hoi's  oviduct,  and  characterisation  of  some  of  these  compounds 
revealed  that  they  Here  uridine  pyrophosphate  combined  with  (a)  M= 
acetyl  glucosamine  and  (b)  N=acetyl  galactosamine  sulfateo  Since  the 
oviduct  is  important  in  the  synthesis  of  glycoproteins  and  !nacopoly= 
saccharides J  these  findings  suggest  a  biosynthetio  pathway. 

An  enzyme  was  obtained  from  liver  which  oxidizes  uridine  diphosphate 
glucose  to  uridine  diphosphate  glucuronic  acid^  thus  demonstrating 
the  pathw^  of  formation  of  the  glucuronateSo  The  enzyme  has  been 
purified  180  foldo 

Using  the  method  of  labeling  antibocfy  by  azolinkage  to  a  fluorescent 
dye,  antibody  against  streptococcal  hyaluronidase  has  hem.   produced 
in  rabbits,  and  the  serum  labeled  in  this  wayo  Equipment  for  micro= 
scopic  demonstration  is  being  assembled,  and  after  injection  of  the 
antigen  in  mice^  tissues  will  be  treated  with  the  fluorescent  antiboc^s 
and  the  localization  studied  histologically »  It  was  also  found  that 
hyaluronidase,  inactivated  by  heat,  becomes  spontaneously  reactivated 
on  standing. 


NIMD  ■"  6212U-70 

?,  PROJECT  DESCRIPTION  °  Gontimed 

Proposed  Course  of  Projects  The  resignation  of  Dr.  Strominger  to  accept  a 

Markle  Fellowship  prevents  formulation  of  future 
plans  for  biocheraical  studies o  The  histo chemical^ localisation  of 
injected  l^aluronidase  will  be  continued,,       5 
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L2o  BUDGET  ACTIVITI; 


RESEARCH         _ 
.REVIEW  &  APPROVAL  /T 


ADIGHISTRAnOI       /^ 
TECHNICAL  ASSISTANCE  /T* 


.3o  XDENTTFT  AM  COOPliRATim  UNITS  OF  THE  PUBLIC  HEALTH  SERVICEj  OR  OTHER  ORGANI- 
ZATIONS*  PROVIDHIS  FUNDS,  FAGILITIESj  OR  PERSONNEL  FOR  WIS  PROJECT  IM  EITHER 
1955  or  1956:  IF  GOOPE^Tim  UIGT  IS  WITHIN  NIH  INDICATE  SSEIAL  NO(S) 

Cple.,fiMI  o  69  -.i^'i--:^^^,:^.. 

Section  oaHistoohKuistay,  LPHj  NIAMD=  62121-60 

Section  on  Enzymes   snd  Cellular  Biochemistry,  LBN,  NIAM)"  621l5<=2li. 

Section  on  Enzymes  and  Cellu3.ar  Biochanistiy,  LBN,  KIAMD"  62115h^ 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBLIC  HEA.LTH  SERVICE  (WITHOUT  INTERCHAMJE'  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL  NOo(S)  IF  WITHING  NIH) 


None 
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?!'     NIAM3°6212li^70 
1.     gST^ PUBLICATIONS," OTHS-miy  ABbmC'i'S  i^HOM  THIS  PROJHJT  5i^ING-CALl©AF^AR" 

Stromingerl  J,  l4  L.  A.  Heppel  and  E.  Maxwells     A  new  mechanism  for  dephos- 
19$^^^stThm.  ""^^®°^^'^^  ^^ ^'^  triphosphates.     Arch.  Biochmo  and  Biophysics 

StroBiinger,  Jo  Lo,  H,  J.  Kallcar,  J.  Axelrod,  and  Ec  S.  Maxwell.     Enzymatic 
oxidatxon  of  urioxne  diphosphate  glucose  to  uridine  diphosphate  gironis 
acifl.     Jo  Am.  Chemo  Soco  DeCo  20,  195ho 

StromingteTj  Jo  L,,  and  0.  Low^.     Quantitative  Histochemistry  of  Brain,     IV. 
Lactic,  maxc  and  glutamic  dehydrogenases.     J.  Am.  Chem.  Soc„  (in  press)! 

Emmart,  Eo  Wo,  and  J.  B.  Longl^c     The  reactivation  of  heat  inactivated  hval» 
uronidaseo     J,  Gen.  Physiol.  l^SU,  37,  36I.  inactivated  ii^al^ 

arnnart,  E.  W- *  ^^d  J.  C.  Keresztegy.     The  effect  of  a  concmtrat®  of  nocardin 

on  the  growth  of  streptomycin  sensitive  and  resistant  strains  of  mycoSSe?ia 
^  tuberculosis.     Klycopathologia.     ?ol,  VI  No.  h,  19$k  sQrcoDacterxa 

None 
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lo  Hational  Instdtute  of  Arthritds  and  lietabollc  Diseases 

INSTITUTE 

Pharmacology  and  Toxicology     3o  Pharmacology 
L.'LBORATORY  SECTION 

Bethesda  5.o  MIAI-ID  ^  6212U°71 

SECTION  SiifllAL  :IUI'IBER 

Metabolic  Processes,  Drug  Actdon  and  Physical  Chemistry  Related  to  Electrolyte 
Distribution  and  Bioelectrical  Phenomena  as  Exemplified  by  Nervea 
PEOJSGT  TITLE 

[7.  Dr.  Abraham  M»  Shanes 
PRINCIPAL  INVESTIGATOR 

18.  Hro  Morris  Herman 

oTiiER  rn/asriaAroR 

I?.  PROJECi'  DESCRIPTION 

Objectivesa  To  determine  the  effect  of  metabolic  inhibition  and  substrates, 
of  drugs  xd.th  nc  demonstrable  met^auolic  action  but  with  a  demon- 
strated effect  on  electrolyte  distribution^  and  of  alterations  in 
the  ionic  milieu  on  the  kinetics  of  entry  and  ejcit  of  sodiuia,  ehlorid^ 
and  potassium  in  nerve*  The  relation  of  these  to  the  maintenance  of 
cellular  membrane  potentials  and  to  the  productdon  of  action  poten- 
tials also  is  to  be  established© 

Method  Employed g  Desheathed  seiafcic  nerves  of  the  toad  -i^ich  our  studies  have 
demonstrated  to  be  particularly  favorable  preparation  ^  are 
e3q)osed  in  vitro  to  radioisotope  solutions  and  the  kinetics  of  entry 
and  exit  are  followed  under  conditions  of  metabolic  inhibition  and  in 
the  presence  of  substrates,  drugs  or  modified  meiiiruo  The  variations 
of  bioelectrical  potentials  under  similar  conditions  can  be  followed 
;d.th  suitable  electrical  equipment,, 

Major  Findings s  Vertebrate  nerve  preparations  have  been  found  and  techniques 
of  study  have  been  developed  which  permit  a  discrimination  of 
ions  located  in  the  ext-racellular  spaces  f  ro;.i  those  in  the  axons 
proper.  They  also  permit  the  study  of  the  rates  of  entry  and  3>d.t  of 
the  ions  through  the  fiber  membranes  under  strictly  steady  state 
conditions  as  well  as  under  a  variety  of  experd'ientai  conditions. 
Thus,  it  has  been   possible  to  show  that  the  temperature  coefficient 
for  the  emergence  of  sodiu:u  .iiid  chloride  from  the  fibers  is  tt-yice  as 
great  as  that  from  the  exr.racellular  spaces.  The  excape  of  sodium  is 
not  markedly  affected  uy  oxyje.i  lac'c  griren  v?hen  combined  with  inhibit 
tion  of  glycolysis.  However,  return  to  oxy-jen  following  deprivation 
causes  an  acceleration  of  sodium  effluxe. 
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Project.  Descriptdon  Sheet.  Continued 

Single  neirve  fibers  such  as  from  the  squid,  exhibit  a  phase  which 
appears  to  ue  comparable  to  the  extracellular  space o  In  these  pre= 
i  parations  oxygen   lac!c  slowed  sodium  escape  but  accelerated  potassium 

I  exnergenceo  Cocaine  slovred  potassium  efflux  but  not  that  of  sodiunio 

Significance  to  NIAt^D  Rpsearchs.  By  the  demonstration  of  the  relation  of 

metaoolic  processes  and  their  deran^iement  to 
normal  functioning  and  malfunctioning  of  cells  as  examplified  oy  nerve 
(which  in  many  respects  is  quite  siiailar  to  other  cells  of  the  body), 
a  basis  is  being  laid  for  an  unders landing  of  the  nature  of  iisturbcui- 
ces  associated  with  retabolic  iiseases  and  for  the  develop;:i8nt  of 
means  of  treatment*  The  oase  with  vhich  bags  of  connective  tissue 
may  be  obtained  by  desheathing  nerves  coiomends  their  lise  for  study 
of  durgSj  honaones^  etc.  on  their  permeability,  structiiral,  and  other 
charac terls tics o 

Proposed  Course  of  Project;  Sodium,  chloride  and  potassium  radioisotopes  will 

be  employed  in  studying  the  specificity  (a)  of 
metabolic  inhibition-induced  by  oxygen  lack,  glycolysis  inhibition 
(iodoacetate  poisoning),  azide  and  dinitrophenol  =  (b)  of  drug 
action,  as  exemplified  by  anaesthetic  agents  such  as  cocaine  and 
excitatory  agents  like  veratrine  alkaloids  and  (c)  of  the  ionic 
milieu  on  the  transfer  of  these  ions  out  of  and  into  the  nerve  fibers , 
Time  and  space  permitting,  exploratory  studies  will  be  attempted 
to  correlate  the  bioelectrical  phenomena  of  these  nerves  with  the 
che:nical  findings  o 
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rj:search 

REVIE'i  &  APPROVAL 
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ADMINISTRATION  /^ 

TSGKNIGAL  .\SSIST-yiCE     f? 


X3c 


IDENTIFY  ANY  COOPERATING  UNITS  CF  THE  PUBLIC  HE.ILTK  SERVICE,  OR  OTHER  ORG.uH= 
ZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  TPIIS  PROJj-CT  HI  EirilSR 
1955  or  1956j      if  COOPERATED  UNIT   IS  WITrlLl  NIH  ilJDICATE  S..  lAL  NO   (S) 

None 


IF  THIS  PROJECT  RESEIIBLES,   COrlPLEl-IENTS,   OR  P.\RAL_ELS  RESE<\RCH  DONE  ELSEVJHERE 
IN  THE  PUBLIC  IIi!„\LTK  SERVICE   (V/ITHOUT  INTERCII  ulGE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),    IDENTIFY  SUCH  RESE:\RCHs      (BY  SERIAL  NO.    (S)   IF  IVITHIiN  NIH) 

None 
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l95hi 

Shanes,  A..H0  "Effects  of  sheath  removal  on  the  sciatic  of  the  toad,  Bufomarinas 
J,  Cell.  Conip.  Physiolo  h3i^7,  195ko 

Shanes,  A.Mo  "Effects  of  teraperature  on  potassium  liberation  during  nexve 
activity"o  Am^  J.  Ph/siol«  177s377s  195k 

Shanes,  A.M.  "Sodium  exchange  through  the  epineurium  of  the  bullfrog  sciatiCo" 
Jo  Cell.  CoEip*  Physiol.  U3s999  195h<> 

Shanes,  A.Ii.  "Factors  governing  ion  transfer  i:i  nerveo"  Supplo  Physl&lo 
ReVo  In  press.. 

17 s.  LIST  HOliORS  ■  U^'U  .WaRDS  Io7&R30SJiLL   iT^-ifLJO  TO  TiiE  HlOJiCY  DMfW  C  •lL.IJDSR'^'"" 
YEAR  I9$ki 

Dr„  Shanes  was  selected  as  organizing  chairman  of  the  Syinposium  on  "Electrolyte 
in  Biological  Systeras",  v&iich  nst  in  Woods  Hole,  i'Iass»  on  Septo  3,  195h  under 
the  Society  of  General  Physiologists « 

Dro  Shanes  is  to  be  editor  of  a  monograph  on  "Electro34''te3  in  biological 
Systems"  to  be  published  by  the  M.  Physiological  Society  vrlth  the  support 
of  the  National  Science  Foundationo 
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lo  National  Institute  of  ilrthritis  and  ■'^■^etstoolic  Diseases 

INSriTUTE 

2o     Pharmacology  and  Toxicology  3o     Pharmacology 

LABOilArORI  SECTION 

,  Uo     BetJiesda  So     lilMD  °  62l2iv-°72 

'  LOCATION  S£iiIAL  iiWiBSR 

60     The  chemotherapy  of  :-aouse  leprosyp     Toxicology  of  iodates  and  related  compoundc 

PROJECT  title; 

7o     Y..   To  Chang  (fellow).  Wo  F.  von  Oettingen,  S.H.   Jebster^  E»L»  Jaclcson. 
PRI2ICIPAL  EjVESTIGATORS 

ll  3o     Mary  E.  Rice^ 

'   OTHER  i::vestigators 

9.  PROJECT  DESCRIPTION 

Objectives t  The  toxicology  and  evaluation  of  therapeutic  effectiveness  of 

drujs  ill  leprosy*  The  toxicology  of  iodates  as  a  basis  for  use  in 
iodized  salt  to  prevent  goitero  The  relation  of  isomers  of  thyroxin 
to  physiological  activityo 

Methods  have  been  devised  for  quantitative  evaluation  of 
drugs  in  leprosy,  using  intraperitoneally  infected  miceo 
Several  compounds  have  been  found  superior  to  the  sulfones^  -which  at 
present  ai^  the  basis  of  human  therapyo  The  isonydr asides 3,  sts?sp= 
tomycin,  and  certain  suifones  represent  the  order  of  effectiveness o 
Combination  therapy  showed  an  additive  but  not  synergistic  effect,, 
experiments  indicate  that  prolonged  therapy  may  result  in  the  acq- 
uisition of  tolerance  by  the  bacteria,  hitherto  not  established  for 
this  organiSEio  (Chang). 

The  acute  toxicity  of  the  iodates  causes  nerbous  symptoms^ 
hematological  changes  and  under  certain  conditions  retinitis  pigmet= 
osa.  Sublethal  doses  adi.-iinistered  in  the  drinking  water  for  several, 
months  have  been   essentially  devoid  of  toxicity  and  indicate  fhe 
safety  of  ioJate  L'or  use  in  ioiiaed  salto  Studies  on  the  use  of 
or^an  weight  =•  body  wei^^ht  ratio  as  an  index  of  toxicity  are  being 
continued,  (Webster) 

A  survey  of  the  clinical  toxicity  of  the  antibiotics  has  been 
made  to  evaluate  their  hazards  in  clinical  use,,  A  boolc  on  the 
toxicity  of  the  halogenated  hydrocarbons  has  been  submitted  for  pub^ 
licationo  (von  Oettingen) 


I 
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A  meta  isomer  of  thyroxin  is  being  prepared  for  testing  of 
thyroxin  activitye  It  may  possible  function  as  an  an timet aoolite  to 
antagonize  thyroxin  action.  Some  related  new  iodinated  tyrosine 
compounds  were  prepared  in  the  course  of  this  worko  (Jacicson) 

Significance  to  NIi\t4D  Researchs  The  leprosy  studies  are  carried  out  in  coop= 

eration  with  the  Apo  Leprosy  Foundation 
(Dr.  Chang  is  on  a  Fellowship  from  them).  The  results  are  applied 
to  their  clinical  evaluation  studies. 

The  use  of  iodate  to  iodiniz©  salt  is  a  problem  of  importance 
in  tropical  countries  ^  where  the  Volatile  and  hyiijroscopic  properties 
of  KI  presents  a  difficulty. 

Proposed  Course  of  Projects  Continuation  of  evaluation  of  druj^s  in  laouse 

leprosyo  Studies  on  the  metabolism  of  acid  fast 
organismSo  Completion  of  the  toxicolojical  studies  on  iodateso 
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'        33,600  '     "'     j»--— -I   -— - 
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RESEARCH  ^ 
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ADIIINISTRATION  £7 

TECHI^fIC.U.  ASSISTANCE     fj 


13o   IDESTIFI  MY     GOOPERATHMG  UNIIS  OF  ¥m  PU3LIG  II2.ALTH  SERYICE,  OR  OTHER  ORGAI'II^ 
ZATIOySj  PHDVIDDIG  FU;©S^  FACILITIES^  OR  PERSO'.INEL  I'OR  THIS  PROJECT  Ii;  HITHER 
1955  or  1956j     IF  COOPER  ITING  mU  IS  vETHIi;  iJIH  IISICATE  SERIAL  'AO  (S) 

DPo  Chang  (  American  Leprosy  Foundation  FeLlow) 


Iko   IF  THIS  PROJECTSRES^aBLES,   COMFLEwEilTS,   OR  P.LRALLELS  RESEARCH  DOME  EL3E.JHERE 
E^   TIE  FU3LIC  HEALTH  S^iRVICE  ('.JITHOUT  ri:TERCii.\:jaE  OF  PE.iSOrKEL,  FACILITIES  OR 
FU:iDS),    IjENTIFi  SUCH  RSSEilRGH:      (3Y  SERIAL  MO.(S)   IF  V/ITHIM  NIH) 


None 
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Sulfone  therapy  in  raouse  leprosy^     I. To   Chang,  R.R,  Walcott  and  J.Ao  Dowllo 
Med,  Clinics  of  North  .\merica,  195h%  33,  599 » 

Chemotherapy  of  Murine  leprosy.     Ill,  Comparative  Activity  of  Nicotinamide 
and  Pyrazinaraide  on  Mouse  Leprosy,     Intemat,  J,  of  Leprosy.     (In  press )o 

IVo     The  effects  of  anithioaone,  p«=>aininosalicylic  acid,  3233,  5  anti-biotics   ■ 
3  phenylthiourea  coiapounds  on  wouse  leprosy.     I,   T.  Chang.  Inteamat,  J,  of 
Leprosy.     (In  press) 


17o     LIST  HONORS  MiD   S.'1X3DS  TO  PERSOMNSL  RiLAriNG  TC  THIS   P.-lOJj,Cr  DURING  G.iLiMDAR 

YE;a    1951iS 

None 
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lo  national  Institute  of  Arthritis  and  lletabolic  Diseases 
EJSTITUT2 

2o  Pharmacology  and  roxicology        3o  Eharmacoloa^ 

LUORAHOXL  SiCTION 

Bethesda  5o  MmD   °  6212U-73 

LOCATION  SESIAL  JJUI^IBER 

The  physiological  function,  intermediary  metabolism,  and  pathological  effects 

of  spermine  and  related  amines .  „„_„_ _-_____=._=__=____,___™__„.____-_™„ 

,   PiiOJliCr  riTLS 

7o  Drs.  S.Mo  Rosenthal,  Celia  W.  Tabor 

PRIMCIPAL  IMVESTIGATORS 
i 

80  R.Co  Greene  and  S»L.  Jackson 
OTHER  I^IVESTIGATORS 

9o  PROJECr  DESCRIPTION 

Obpectiyes;  Spermine  has  been  found  to  be  a  potent  nephrotoxic  agent.  Sine© 
it  is  widely  distributed  in  maraallian  tissues,  its  metabolismj 
function,  and  relation  to  renal  disease  is  being  studied^ 

Methods  Engiloyed;  An  amine  oxidase  from  beef  plasma  -which  degrades  spermine 

and  spermidine  has  aeen  purified  200  foldo  The  products  of 
degradation  are  being  isolated  and  characterized,  and  their  toxicity 
determined.  Attempts  t.o  find  an  antai^onist  to  the  nephrotoxic  action 
are  being  made,  using  mice  as  the  test  objects  Studies  have  been 
initiated  upon  mutant  organisms  and  Neisseria  to  find  bacteria  that 
require  spermine,  as  a  tool  to  elucidate  its  physiological  significance c 
Chroraato graphic  methods  for  estimation  of  these  amines  have  been 
developed o 

Major  Findings 8  Spermidine,  putrescine  and  an  ainino  aldehyde  (not  yet  charact^ 
ized)  have  been  demonstrated  as  enaymatic  breakdowi  products 
of  spermine c  Since  ethylene  and  propylene  dianiine  and  ethylene  imine 
also  have  similar  nephrotoxic  effects,  attention  is  focused  on  an 
amino  aldehyde  or  a  cyclic  derivative  as  the  couse  of  kidney  damage o 

Administration  of  the  enzyme  will  protect  mice  against  one  or 
more  lethal  doses  of  spermine. 

The  oxidation  products  of  speraine  hav'e  marlced  toxic  effects 
on  bactoria  and  germ  cellSo  Thus,  several  species  of  bacteria  or 
spermatozoa  are  killed  by  low  concentrations  of  spermine  in  the 
presence  of  the  enzyme.  This  suggests  a  physiological  significance 
and  also  affords  an  additional  tool  for  elucidating  mechanism  of 
action o 

The  distribution  of  spermine  and  spermidine  in  various  tissues 
has  been  determined. 
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Significance  to  UI.lllD  Research g  Spermine  and  spemiidine  are  widely  distributed 

in  mammalian  and  plant  tissues  and  no  previous 
work  has  demonstrated  any  physiological  function  or  relation  to 
disease.  It  is  believed  that  this  work  Hill  throw  light  on  their 
biochemical  significnace,  ana  that  a  causative  relationship  ;iiay  be 
shown  to  some  types  of  human  renal  diseases, 

Proposed  Course  of  Project;  (a)  Farther  identification  of  the  breakdoim 

products  of  spermine  and  speririidine,  and  their 
relation  to  kidney  damage., 

(b)  Further  functional  and  pathological  studies  of  the  kidneys  after 
administration  of  spermine  or  its  breakdown  products » 

(c)  Measurement  of  sper.-tiine  la  blood  and  urine  after  experimentally 
proiuced  renal  lesions » 

(d)  Study  of  the  lethal  effects  of  the  brealcdown  products  on  bacteria 
and  spermatozoa  to  elucidate  the  mechanism  and  to  obtain  an  antagonir 
to  spennine  toxicity. 

(e)  To  study  the  biochemical  signif icnace  of  these  amines  by  employing 
mutant  bacteria  and  by  isotopic  labelingo 

(f)  An  imporved  method  of  synthesis  of  speriidne  and  spermidine  is  ia 
progress,  which  will  make  these  compounds  more  available^  and  faclli.-- 
tate  isotopic  labeling* 
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l3o   IDENTlFFAljrCOGPERAmG  UICITS  OF  THE  l-'U^L13"liE.4LTH  SXtVICE^   OR  OlffiTORGMl" 
ZATIOIIS,   PROVIUIira  FUInIJS,   FACILiriESs   OR  PEiiCMlSL  FOR  THIS  PROJECT  U  EITHER 
1955  or  1556;      IF  COOPERiiniG  UNIT  IS  ■.UnUl  NIH  nDICATE  SERIAL  NO   (S) 

Sac-t.lon  of  .Pathologic  itaatoay,  LPH    NIAJ©  =  62122-61 

lli=   IF   THIS  PROJECT  RESSI'IbLES,   CC:iPLEi-iE.NTS,   OR  iIraLLEIJ"rESIARCH  DG;:E~^SEivlilERE 
Ej  the  PUBLIC  HE.1LTH  SERVICE   (WITHOUT  I.^TERC'i.UJGi;  OF  PERSONNEL,   FACILITIES  OR 
FUrms),   IDENTIFY  SUCH  RESE.UCH;      (BY  SERIAL   iOo   (S)   IF  v/ITHIN  NIH) 


None 
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I60  LIST  PUBLICATIONS  OrKi.i  THA:^  A3SrR.i.CrS  FROM  TiilS  PRCJECT  DURLm'G  C.ALE.CDjU  E-AR 

"Pathology  and  Pathogenesis  of  Spentiine  Induced  Renal  disease."    E,  Ro  Fisher 
and  S.  M.  Rosenthal.     Archo     Path,  195hi  £?,  2hho 

"Purification  of  toiine  Orcidase  from  Beef  plasaa".     C,  W.   Tabor,  H.  Tabor,  and 
S.IU  Rosenthal,  Jo  Eiolo  Chem.   195i*s   203,  6Ii5o 


h  LIST     HONORS  AND  AJARDS  TO  PERSONNEL  R.iLATE}G   fC   THIS  PROJECT  DURING  C.iLZiWAR 
YEAR  195Us 

None 
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lo  National  Institute  of  Arthritis  and  Metabolic  Diseases 

Il'ISTITUTE       '  ' ~~ 

2o  Pharmacology  and  Toxicology         3„  Pharmacology 
LABOiLirORT  SECTION ~" 

ko     Bethesda  5e  NIAI-ID  <=»  6212U-°7l; 

LOCAriON  SKiilAL  NUi4BER   ~" 

60  Mechanisms  and  therapy  of  traumatic  shock 
PROJECT  TITLE  '  ™~~ 

7o  Dr.  a,  Carl  :>lillican  and  Dr«  SA:  M.  Rosenthal 
PRi:-JCIP;\L  HWISTIGATORS  ~°~" 

80  Dr.  Kehl  Marldey  and  Mr.  E»F»  Stohlman, 
OTHER  E^IVESriaATORS 

9.  PROJj:CT  DESCRIPTION 

Oferj actives 8  (1)  Stv^f  the  role  of  fluids,  electrolytes  and  plasma  proteins 
in  the  cause  and  treatment  of  shock.  (2)  Cause  and  therapy  of 
lat«  deaths  in  bum  shocko  (3)  Clinical  evaluation  in  burn  shock 
of  the  effectiveness  of  large  volTmes  of  saline  solutions » 

Methods  Employed?  lo  Standardized  traumatic  shock  produced  in  mice  by  applica- 
tion of  tourniquets  to  hind  legs  or  dipping  animals  in  hot 
wat«r.  Mortality  studies,  analyses  of  fLuid,  electrolyte  and  colloid 
distribution  employed  to  study  mechanisiTis  for  effectiveness  of  fluid 
tlierapy  in  treatment  of  shock,  Isotopically  labeled  plasma  pre tains 
and  sodium  used  for  distribution  studieSo 

2o  In  the  clinical  stady  of  burn  shock  plasma  therapy  is  compared 
wi-tti  large  volumes  of  saline  solutions  on  an  alternate  case  basis p 
Clinical  study  (in  cooperation  iwt-h  Research  Grants  Division  of  NIH) 
is  in  pro^-ress  in  Lima,  Peru.  Patient  material  consists  of  burn  cases 
admitted  to  charity  hospitals  in  Lima^  The  study  induludes  mortalit/^ 
measurements  of  hemodynaiiiic  effects  of  therapy |  sodium,  potassium 
and  fluid  jalance  studies;  rate  of  gastrointestinal  absorptionjend 
measurements  of  plasma  volume  after  therapy. 

Major  Findings;  1,  Demonstration  of  the  therapeutic  effectdveness  of  int-raper- 
itoneally  ad-.iinistered  whole  blood,  plasma,  alj'jnin  in  saline, 
and  saline  in  t^e  treatment  of  ourn  shock  in  mice. 
2o  Radioactive  tracer  studies  indicate  that,  as  swelling  occurs, 
pro ti ens  of  the  plasma  rapidly  exchanges  ^/ith  the  plasma  protein 
accuiiulating  in  the  injured  area.  Aft^r  swelling  is  complete,  the 
exchange  of  protein  in  the  fluid  accumulated  in  the  injured  area  is 
greatly  prolonged,  indicating  a  sluggish  pool. 


HIAED  ■=  6212U«7U      Project.  Descriptdon  Sheet  Continued 

3o  Demonstration  in  mice  tiiat  plasma  therapy  is  more  effective  when 
administration  is  delayed  imtil  the  initial  swelling  of  Injured  area 
was  con^plete.  Saline  therapy  in  equivalent  volumes  ^  wiiet^er  adminis- 
tered  before  or  after  swelling  was  complete,  was  not  as  effective  as 
delayed  plasma  administpationo 

k»     Prelirainarey  evidence  of  the  clinical  efficiency  of  larye  volumes 
of  saline  in  bixm  shock,  V7ith  approximately  100  cases  in  oach  group, 
results  to  date  indicate  equal  effectiveness  of  plasma  therapy  and 
saline  therapy.  No  toxic  effects  form  lar^e  volumes  offline  therapy o 
No  toxic  effects  from  large  voluzaes  of  saline  were  observed, 

Significande  to  NIAMD  Research:  Knowledge  of  the  fluid,  electrolyt.e  and  colloid 

disturbances  which  occur  in  shock  are  of  in= 
terest  in  the  ixnderstanding  of  metabolic  diseases, 

lo  Future  i-ork  wi3J.  b©  concerned  with  further 
quantitative  studies  on  the  distriuution  of  fluids, 
electro23?t«s  and  proteins  in  the  schocked  animal  and  with  evaluation 
of  relative  efficiency  of  fluids  administered  in  shock  and  the  factors 
affecting  their  therapeutic  effectiveness,  lifork  will  be  continued  on 
the  cause  and  therapy  of  late  deaths  following  extensive  ourns  in 
animals  and  in  man. 

2o  The  clinical  study^  of  ourns  in  Liam,  Peru  has  entered  the  second 
phase  of  the  project.  For  the  next  15  months  on  an  alternate  case 
bases  a  comparison  will  be  made  of  lari^e  voluraes  of  saline  solution 
•fcCLih  plasma  supplemented  with  sufficient  saline  to  make  the  fluid 
and  olectrolyt-e  equivalent  in  both  groups  o 
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lo  Matdonal  Institute  of  Arthritis  and  Metabolic  Diseases 

2o  Pharmacology  &  Toxicology  3o  Biochemical  Pharmacology 

LABOHArORI  SECTION 

Bethesda  So     lilM)   -  62125-°7g 

LOCATION  SKilIAL  WMBm 

Elucidation  of  the  Enzymatic  viechanisms  for  the  Biosynthesis  of  AsparagiJie  and 
Homos erine 

PROJEcr  title" 

Simon  Black 


PRIITCIPAL  IIIYESTIGATOR 

So     Mrso  Mancy  G.  Wright 
OTIiSrt  IMVESTIGATOR 

9«  PR:-J3CT  JESCRIPTION 


Objectivesg  A.  larger  objective  is  the  discovery  of  mechanisms  of  "activating" 
amino  acids  for  incorporation  into  proteins o 

Methods  ^^-gplgyedg  CeLl-f  r?©0  enzyine  extracts  of  plant  and  animal  tissues  and 

of  bacteria  are  prepared  and  tested  for  their  ability  to 
catalyze  the  conversion  of  radioactive  aspartic  acid  to  aspara^^ine 
and  homoserine.  Che;:dcal  tests  for  such  conversions  are  also  employ- 
ed» 

Major  Findings g  It  has  been  shown  for  the  first  time,  ra.th  intact  plant,  cells. 
that  aspartic  scld   is  a  precursor  of  asparagine  and  of  hcmoser' 
inSo  The  enzyme  hoaoserine  dehydrogenase  is  mdely  distributed  in 
plants o  Extracts  of  spinach  leaves  possess  a  small  ability  to  form 
homoserine  from  aspartate o 

Significance  to  NIAI-ID  Research;  Knowledge  of  the  intimite  chemical  transform 

mations  of  amino  acids  in  living  cells  tirill 
serve  as  a  basis  for  better  understanding  of  the  nature  of  disease 
and  its  ircire  intelligent  treatment*, 

Proposed  Course  of  Project?  The  worlc  will  be  pursued  in  the  present  manner 

until  the  individual  chemcal  steps  involved  in 
the  transformation  of  aspartate  to  aspara^^ine  and  homoserine  have 
been  established,, 
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Black,  S.  and  iright,  N.G.  Journal  of  Biological  Gheraistry  (19$5  =■  in  prass) 
jff=Aspartokinase  and  jg=>Aspartyl  Phosphate 

Aspartic  jfi-'SenilaldehydQ  Dehydrogenase  and  AspartiCj^=Seniialdehyde 
Horaoserine  Dehydrogenase 


17o   LISr  HONORS  .Uffl  A/fA.lDS   TC  PilRSGCJEL  rtSLAmjG  TO   IHIS  I  .iOJECT  DURING  C:\Lt;MD.m 
IZAR  19Ski 

None 


5 

tt.P.Co  ■=  1 

December  195U        Analysis  of  NIII  Progran  .Ictivities 

Project".  Uescriptdon  Sheet 

lo  JJational  Instdt-ute  of  .Irt-hritds  and  iletabolic  Diseases 
INSTITUTE  ~  ~—    -  ™.-_^ 

2o  Pharmacology  and  Toxicoloar       3o  Biocheiidcal  Pharmacology 
L.U30RAT0EY  SilCTlON 

iio  Bethesda  5o  NIAJ^ID  «•  6212g°76 

liOCATION  SERIAL  NlTaBER 

60  Ilistddine,  Histagnine  and  itelated  I.-nidaaoles 
PROJalCr  TITLE 

7o  Herbert.  Tabor 

PRINCIPAL  DiVESrijATOR 

3o  A»Ho  Mehler,  Eo  Adams,  OoHo  Hayaishi,  Hft..  Bauerj,  (follow) 


PROJECT  DESCRIPTION 

Objectives s  To  study  the  biosynthesis,  intermediary  metaoolisra,  and  phanaacol«= 
ogical  activity  of  these  compounds  in  order,  to  understand  better 
their  physiological  and  pathological  role© 

Major  Findings?  The  raajor  findings  during  tlie  past  year  have  been  the  demon- 
stration that  imidazoleacetic  acid  riboside  is  a  majox*  inter- 
mediate in  the  metabolism  of  histamine  (Tabor,  Hayaishi,  Bauer) o 
Further  vrorlc  has  also  been  carried  out  on  the  nature  of  the  interme- 
diary steps  involved  in  histidine  metaboliSMo  ( Tabor j,  Hehler)  The 
immediate  precursor  involved  in  the  biosynthesis  of  histidine  has  bee 
■  synthesized,  and  identified  as  histidinal  (Dr.  Adams o) 

Significance  to  NIA!'ID  Research;  Histidine  is  an  essential  amino  acid,  and  enters 

into  many  important  metabolic  i^elationships. 
The  C~2  of  the  imidazole  ring  is  important  in  "one-carbon  aetabolism'- 
and  is  closely  related  to  studies  on  the  role  of  folic  acid  in  raataoo 
liSMo  Changes  in  histidine  metabolism  have  been  described  upon 
alterations  in  the  hormonal  pattern,  particularly  in  rheumatoid  arth- 
ritis o  Histamine  is  powerful  pharraacological  a^,ent  which  is  normally 
present  in  tissues.  It  appears  to  be  very  important  in  gastric 
secretions,  neurohormonal  reaction  to  stress,  certain  t;,pes  of  neural 
transmission,  and  ia  allergy  and  anaphylaxis «,  Histamine  appears  to 
be  very  Lmportant  in  stijimlating  the  adrenal  anterior  pituitary  sy 3 tc 
It  is  anticipated  tJiat  further  studies  on  its  metabolic  iiiterrelaticn- 
ship  will  aid  in  clarifying  histamine's  role  in  these  phenoraenao 
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Proposed  Course  of  Pro^jects  I.  Histamine  Metabolism  ^, 

Ac  Natiire  of  other  urinary  metabolites  after  administration  of  C 

histamine. 
Bo  Enzywatic  syntheses  of  Iiaidazoleacetic  acid  riboside 
•  Co  Enzyaatic  degradation  of  imidazoleacetic  acid<, 

Do  Physiological  and  pharmacological  studies  as  indicated  by   the 
development  of  the  projecto 

lie  Histidine  Metabolism 

Ao  Purification  of  Various  enzymes   involved  in  conversion  of  histi^ 

dine  to  glutamic  acido  Particular  emphasis  will  be  directed 

towards  one-carbon  transfer  studies. 
B.  Biolocical  s^theses  anl  degradation  of  carnosene,  anserine,  and 

other  related  inidaaoleSo 
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preparatdcn  of  Urocanic  Acid,     A. Ho  Mehlerj  H.  Tabor  and  Ho  Bauero 
Biochemical  PrepnSo     In  press o 

Preparatdon  of  Histddlnolo     H,  Bauer,  Eo   Adams ^  and  H.  Tabor j 
Biochemical  Prepns.  Submitted o 

Isolation  of  Formyl<=L-GlutaiTiic     Acid  f  1^45m  the  Enisymatic  Degradation  of  L=HisticV 
H.  Tabor,  A.H.  Mehler,  Jo  Biol.  Cham,   210jNOo   2,  19Bh^ 

Metabolic  Studies  on  Histidine,  Histamine  and  Related  Imidazoles 
Herbert  Tabor,     Pharmacological  Revietra,  6s   299'°3h3s  ^95ho 

Enzymatic  Formation  of  Formylaspartic  Acid  from  Imidazoleacetic  Acie 

0,  H^aishi,  H,  Tabor  and  T,  Hayaishi,  J.  An,  Chem,  Soc,   76,  5570,  19Sho 

Synthesis  of  a  Metabolic  Product  of  Histidinso     J.E.  Seegmiller,Mo  Silvermanj, 
H.   Tabor,  A,H,  Mehler,  Jo  Am.  Chemo  SoCo,   76s  HOo   23,  6205,  19$ho 
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LOCATION  SStllAL  UMBER 

60     Biosynthesis  of  Nicotinic  Acid 
PROJECT  TITLE 

7o     Alan  H.  Mehler 

PRINCIPAL  i:nrESTIGATOR 

J  80  Hone   „___ 

I   ■  OTHER  HIVES TIG ATORS 

I 
9o   PROJECT  DESCRIPTION 

Objectives s  To  isolate  the  individual  steps  in  the  sequence  of  reactions  resul^^ 
ting  in  nicotinic  acid  formation,  to  study  the  properties  of  the 
enzymes  involved,  and  to  describe  the  intermediate  metabolites » 

■  i-iethods  Employed;  Enzymes  are  obtained  form  various  sources  and  purified  by 

the  variety  of  methods  currently  used  in  this  field o  Gh^^vcic '^■"^ 
and  physical,  especially  spectrophotometric,  mef,hodS  are  used  to 
measure  enzyae  activity  and  to  identify  productSo  Possible  substrates 
and  products  are  synthesized  by   conventional  organic  chemical  teehiii^ 
queso 

Major  Findings?  The  principal  finding  of  the  past  year  was  the  demonstration  of 
a  previously  unlcnown  enzyme  from  liver  vilich  attacks  the 
product  of  enzymatic  oxidation  of  3"'hydro:xyanthranilic  acido  Earlier 
studies  have  indicated  a  sequence  of  reactions  proceeding  for;,i  trypto= 
phan  through  formyl'cynurenine,  kynurenine,  3~hydroiqrkynurenine  and 
3-hydroxyanthraniliG  acid  to  be  involved  in  the  biosynthesis  of  niacinc 
The  two  reactions  being  studied  are  the  only  known  enzymatic  reactions 
that  continue  this  series,  and  therefore  they  must  be  studied  to  fui'n° 
is  an  understaniling  of  the  mechanism  of  niacin  synthesis,, 

Significance  to  NIA?ID  Reaearch;  The  conversion  of  tryptophan  to  nicotinic  acid 

is  quantitatively  in^jortant  in  nan  and  laborat 
'Ory  aniraalSo  The  present  study  is  part  of  an  attempt  to  elucidate 
the  mechanisms  involved  in  this  transformation.,  Such  information 
abouttthis  and  other  systems  is  necessary  for  an  understanding  of 
nutritional  requirements  and  influences  of  diet  and  disease  on  nutrit^ 
ional  requirements o  At  another  levels  it  has  already  been  shown  that 


Project.  Descriptdcn  Sheet.  Continued 

cortisone  has  a  rapid  dramatic  effect  on  the  level  of  the  enzyme  whicri 

oxidizes  tryptophane  The  relation  between  this  effect  of  cortisone 
and  its  otiier  biological  effects  is  not  yet  cleaTj  but  there  is  hops 
that  more  inf  oiTtiation  at  the  enzyme  level  will  help  determine  the 
mechanism  of  cortisone  action. 

Proposed  Course  of  Project;  Purification  of  the  two  enzyi.ics  concerned  tath 

3-hydrojQranthranilic  acid  oxidation  will  oe  con- 
tinued, and  studies  will  be  directed  towards  elucidation  of  the 
structures  of  the  intermediate  and  final  products.  Attempts  will 
be  made  to  obtain  cell-free  systems  to  carry  out  the  oxidation  of 
kynurenine  to  3"hydro%kynurenine,  and  earlier  step  in  the  biosynth= 
esis  of  nicotinic  acid* 
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FU::DS),   IDENTIFI  such  RSSEAi^CH;     (BZ  SEiI,\L  NOe   (S)  IF  ;VITHIiJ  :jih) 

None 
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Honors,   AwardSj  and  Publicatdons  Sheet 

S'£R1M  ;JU".-iBSR 
16,   LIST  PUBLIC  A  riOriS  OIHii   rHAII    iBSrilAGTS  mO:\  THIS  PRCJZCr  DURING  G.iLiNDA.i  IKaF 

Ti*ypt.ophan  Metabolism.     Chapter  in  Symposium  on  Amino  Acids,  edited  by 

W.  D.  McEiroy  and  B.  Glasso     The  Johns  Hopkins  Press,   Baltimore  (In  press)o 

i  i7o    Lisr  iioNoas  .\hd  k.-!.^ms  to  p^ssoiasf.  ;tSLATiN3  ro  eiis  ?xjj,oT  DUiizia  c  in^BlT 
Hon© 


.1 
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LABOKATCEY  OS  BHANCH  SBCTION 


5.     NIAIJD-    621g^-3 
SERIAL  NOc 


^      !?**  P^^^?^  chemist ly  of  nsBmbranss  and  caaplex  nseiobrane  systems  of 
6.    biological  infeereat.  ^ 

PROJECT  TITLE 


;7.  Dr.  Karl  Sollrw^r' 


PRIMCIPAL  INVESTIGATOH(S) 


i^^^^^^^=.-^l£^aJsi=^^_.aoM^t^^ 


PROJECT  DESCRIPTION 


A  physicochsmical  atudj  of  mesabranes  aad  membrane  modal  syst@as„. 

with  the  purpose  of  providiDg  a  rational  physicoehssical  baaia 
for  th8  elucidation  of  nuEssrom  phenomena  in  living  organieaiSj,  fta» 
xnstanc©^  e3fictrolyto  balance  and  ©leetrolyta  distribution^  th© 
accumulation  of  ©Isctrolytes  in  living  cells,  cell  and  nsrve 
potentials^  and  electro  physiology  in  gereralo 

The  FEPeparation  of  Eembranes  of  hi^ly  characteristic  and 
specif  3/;  electroehsmieal  propsrttes  (the  inethoda  having 
been  worked  out  by  the  principal  investigator  and  his  collaborators), 
and  tte  investigation  of  these  merabranas  by  physicocheiaicalj  ©spscial- 
electro  chemical  nsthodsj,  such  as  potsitial  and  resistanee  msasure- 
ments^  also  by  chemical  analytical  procedures,    including  radioastiv© 
ti^cer  met  hods  o 

A  mst^mniiam  was  sx^gested  which  explains  the  acciaaulation  of 
electrolyte,  both  cations  g^  anions,  against  ^neentration 
gradient  So     It  involves  ^o  Donnm  membrane  equilibria  that  aris® 
independently  across  a  sation-psraKable,  anion-impsraeable  pern- 
selective  Esm brans  and  an  anion=peraisable,  cation^-irapennBable 
pennseasctivo  nsmbrane  which  aeparat©  an  «inside"iand  an  "outside" 
solution,  the  system  being  electrically  a  3-'eompJ't3ittQnt  arrangement, 
but  a  2=0Qmpartnient  arrangoraent  with  respect  to  %ne^tration„     Ex- 
perimental testa  have  shovm  a  20=»foldl  accuiaulatioflv  of  electrolyte  „ 
(Sollnero) 


9o     PROJECT  DESCRIPTION  ~  GOWTINUBD 

It  was  shown  that  U\e  dynamic  mesnbrans  potentials  which  arise 
in  systons  vd.th  three  and  more  coexisting  specie 3  of  ions  of 
the  same  sign  of  charge  and  with  appropilate  pemselective 
membranes  can  ba  precalculated  with  a  high  dsgrse  of  accwacy 
on  the  basis  of  previously  developed  coneeptSo     (Dray  and 
Solltfflr.) 

A  theory  was  tentatively  worked  out  which  explains  on  a  strictly 
physicocheraical  basis  the  differsitial  accumulation  of  different 
species  of  ions  of  the  same  sign  of  diarge  across  a  permselective 
membrane,  for  instance,  the  irefermtisl  accumulation  of 
potassium  over  sodium,  or  of  iodide  oYer  chloride. 

Sifflifieance;     In  order  to  understand  electrolyte  relationships  in  living 
cells  and  tissues,  it  iM  necessaiy  to  have  accurat®  infor- 
mation on  iBsmbrane  modal  systsas  v^hieh,  under  carefully  controlled 
known  conditims,  reproduce  at  least  scsi®  of  the  major  in  vivo 
phenomena.     The  in  vitro  modal  of  electrolyte  accumulation  ooa=» 
structed  during  the  current  year  is  the  first  instance  in  which 
a  nonlivirg  ^atm  accumulates  both  anions  and  cations  simul- 
taneously against  concentration  gradients,  thus  simulatijog  one  of 
the  most  basic  and  mc^t  common  cell  activities. 

The  study  of  polyionic  potentials  in  synitetic  msnbrane  systems 
was  pub  on  a  general  rational  basis  which  might  be  an  opening  wedgs 
in  the  clarification  of  mny  basic  questions  in  electrophysiolo®r 
such  as  restii^  and  action  potentialso 

Proposed  course  of  prefect:     Completion  of  the  wcsrk  on  bi=  and  polyi<Hiic 

pot^itlals  (Dray  and  SoUnsr),     Coriinuation  of 
the  work  on  the  preparation  of  strong  base  type  membranes  (Gottlieb, 
Neihof  and  Sollner),     Continuation  of  the  studies  on  the  kinetics 
of  the  rat©  of  excharge  of  ions  across  membrarss  of  high  ionic 
seleoUvity  and  the  correlation  of  these  rates  to  other  praperties 
;  (resistance)  of  the  meEsbranss  (Gottlieb  and  Sollner).     A  study  of 

I  concentration  cells  involving  the  bivalent  alkaline  earth  cations 

and  ti^  reeontly  d©vi3lop@d  strong  acid  type  sulfonated  polystyrene 
collodion  membrai^s  (Wagnsr  &  Solla@r)o     Continuation  of  the  ®x° 
perimental  test  of  the  abav©-indisat@d  thecry  of  differantial  ab« 
sorption  of  ions  of  ths  sam  sign  of  cteirgeo' 
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10 »     MIAMD°-  ^91^-^78 
SERIAL  NOo 


Uo     BUDGET  DATAs 


FY  1955 


ESTIMATED 

EXPiiNDXTURES 


FI  1956        26-900 


L2„  BUDGET  ACTIVITY; 


RESEARCH 

REVIEW  &  APPROfAL 


AIMIMSTRATIOW 
TECHi^tCAL  ASSISTANCE 


IDENTIFY  ANY  COOPEftATING  UiSTS  OF  THE  PUBLIC  HEALTH  SEtiVIGE,  OR  OTHER  ORGANI- 
ZATIONS, PROVIDIffi  PUNDSj  FACILITIES,  OH  PERSONNEL  FOR  THIS  PROJECT  IK  EITHER 
1955  <^  1956;     IF  COOPERATING  UNIT  IS  WITHIK  NIH  INDICATE  SERIAL  NO(S)   (ITH4  10) 


prineipal 
!  study  on  the 


Dro  MolTin  Gottlieb^  Laboratoiy  of  Kidney  aad  Electrolyte 
Natioral  Heart  Instituts^  is  assigrsd  to  th®  laboratc^y  of  the 
inveatigator  and  Castries  out  under  the  letter's  supervision  th 
kinetles  of  membrane  ^st©aso     He  also  participates  in  the 
strong  base  type  mesabraneSo 

Dro  Josef  Wagnsr  cf  Vienxa,  Austria,  assigned  throu^  Ifc©  Institute  of 
Interim tional  Education  to  the  principal  iwestigator's  laboratoryo 
(See  above t.) 


IF  THIS  PROJECT  RESJSMBLES,  CCMPIEMEI'JTS;,  OR  PARALLELS  RESEARCH  WM  ELSEWHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSOMEL  FACILITIES  OR 
FUNDS) J   IDENTIFY  SUCH  RESEAECH;      (BY  SERIAL  NOo(S)  IF  IdTKEN  NIH) 


H.P.C,   "3 
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Honors,  Awards,  and  Publications  Sheet 


16.     LIST  PUBLICAHOWS  OlHiiri  THAW  ABSTMCTS  FROlTMsTKbJECT  DURING  GALliNDAR  YEAR° 
1954! 

Gregor,  H.  P.  and  Sollner,  K,,  The  potentiosastilc  detemdnaticsi  of  cations 
and  anions  with  pcrmaeOBCtiv®  collodion  and  protamine ^collodi on  iseabrane 
electrodeso     J.  Phya.  Ctem.  ^,  409-415  (1954)  <, 

Sollner,  Ko,  with  Shsldon  Dr&y,  Eugene  Gria,  and  Rex  Keihof,  ElQctrocheniical 
studies  with  model  rasmbranss,  in  "Ion  Transport  Across  Manbranes  '•  edited 
by  Ifens  T.  Clarke,  Acadesais  Press,  Mew  York,  1954.     pp.  144-1^8, 

Neihof ,  Rex,  The  preparation  and  properties  of  string  acid  type  collodion- 
base  ffismbranes.     Je  Physo   Chsm.  §B,  916=925  (1954) » 

Sollner,  K.,  The  electTOchemistjy  of  porous  msabranss,  in  "Eleetroeheaiistry 
in  Biology  and  Medicine,"  ©«at©d  1^  Theodosre  Shedlovsky,  John  Wiles-  & 
Sons,  Mew  York,     In  Presso 

Sollner,  K.,  Sheldon  Dray,  Sugen©  Grim,  and  Rex  Neihof,  Membranes  of  high 
QlectTOchsraical  activity  in  studias  of  biological  interest,  in  "JSlectro- 
chemistry  in  BiolQfflr  and  Medicine, r  edited  by  Theodore  Shadlovsky, 
John  vJiley  &  Som,  MeV  York»     In  press. 

Sollisr,  K.,  A  physicochemLcal  cell  model  which  simultaneously  accumulates 
anxons  and  catioas  against  cc^c ©aeration  gradients.  Arch.  Bioctem,  and 
Biophys.     In  press o 

Sollner,  K,,  Dlscus^on  of  the  paper,   "Biophysical  Effects  of  Ultrasonic 

Enersr  on  Careinana  and  their  Possible  Significance,"  tgr  Justus  F,  Lehnsaanc 
Julia  Fo  Herrick,  and  Frank  H.  Knisen,  delivered  before  the  Thirty-=seeond 
Annual  Scientific  and  Clinicsl  Session  of  the  Aaerican  Congress  of  Physical 
..sd^cine  and  Rehabilitation  Septsasber  10,  1954,  Washington,  D.C.     In  presso 

Neihof,  R.  and  Sollner,  K.,  A  quantitative  electro  chemical  theory  c^  the 
electrolyte  psraeability  of  aosaie  mmbranes  composed  of  seisctively 
anion-permeablQ  and  selectively  cation-^rmeable  parts,  and  its  experiasental 
verification.     II.  A  quantitative  test  of  the  tteory  in  model  ^rstsas 
which  do  nc^  imrolve  the  use  of  auxiliary  electrodes.     J.  Gen.  Physiol^ 
In  press. 
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SERIAL  NO.  "° 


16.     PUBLICATIOWS  -  GONTIiJUED 


Dray,  Sneldon,  A  quantitativ®  theory  of  dymsuic  polyionic  pot^tiala  across 
membranes  of  ideal  ionic  scdectivity  in  terms  of  transference  niimbera 
and  its  ejqseriinental  test  with  permselactive  membranes,  PhoD.  Thesis. 
University  of  Minnesota,  1954.     223  typewritten  pages. 


L7.     LIST  HOI^ORS  MW  A'iAKDS  TO  PEHSOMWEL  RiiUTIMG  TO  IHIS  PROJECT  WBim  CALS^DAH 
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Project  Description  Shset 
1,  National  Institute  of  Arthritis  and  Metabolic  Diasaaea 


INSTITUTE 


2o  Laboratory  of  Physical  Biology      3.  Molecular  Biophysics 
LABORATORY  OR  BRANCH  SECHON 


Uo     ____=3______=»__.__,____    5.  NIAMD-  62126.^79 

LOCATION  (IF  OTHER  THAN  BETHSSDA)       SERIAL  NO. 


6.  Investigation  of  the  macrqmoleGular  or<^aniaation  of  living  natter. 
PROJECT  TITLE 


%     Dr.  R.  W.  G.  %-ckoff 


PRINCIPAL  IWESTIGATORCS) 


8o     Dr.  Loiiis  W«  Labaur.  and  Mr«  V.  M.  Mosley 


OTHER  INVESTIGATORS 


9,     PROJECT  DESCRIPTION 

Ob.lectiVQs;     To  gain  infomation  about  th@  isiacroraolecules  that  ar©  essential 
constitu(9nts  of  living  natter  ^  to  see  haig  they  are  arranged 
in  the  structures  they  foria  and  to  see  itm  this  arrangement  is 
altered  by  infectious  and  d®genera'U=v©  disease,,     To  study  eertairi 
of  these  raacroraolecales  (such  as  viruses)  in  piff'ifisd  fona  after 
isolation  from  the  living  Hsaterial, 


Methods  Employed;     Th©  electron  laicrosoDjQgr  of  inioroorganisms ,  cells,  and 
tissues  in  suspension  or  thinly  sectionedi  the  physicoohensical 
characterisation  of  nscromolecular  eomponents  isolated  fraa  such 
material  using  electron  ndcro3t»py,  X-re^  diffraction  and  sisailar 
established  techniquss;  the  developjaent  of  new  physical  procedures 
to  furtF^r  such  characterisation* 

The  work  carrisd  out  in  Eethesda  during  the  last  year  has 

been  devoted  mainly  to  the  discovery  and  investigation  of 
unexpectedly  well=>ordered  macromolecular  structures  in  certain 
bacteria.     Thus,  in  connection  with  our  studies  of  the  baCterio= 
phages  of  the  colon  bacillus,  a  strain  of  the  latter  has  been 
found  with  a  capsule  made  up  of  striated  fibers,  rather  than  the 
usual  amorphous  gel.     We  have  also  found,  and  are  studying  in 
greater  det^l,  bacteria  with  cell  walls  made  up  in  part  of 
perfectly  ordered  spherical  raacromolecule  s  and  with  flagella  that 


NIMD' 
SERIAL  NO, 


_  62126«79 


-  2 


9.     PROJECT  DSSCRI»°TION  -  CONTINUSD 


are  helical  structures  showiAg  an 
macromolecular  compositiono 


underlying  regalarity  in 


During  the  laist  two  years  one  of  the  principal  investigators 
(Ralph  W.  6.  Wyckoff )  has  bsaa  serving  as  Science  Attach®  at 
the  Uo  S.  Hkbassy  in  London.     While  there  he  has  worked, 
as  consultant  to  the  JJIH,  and  in  collaboration  vdth  confreres 
at  University  College  ^  London,  and  the  Pastevsr  Institute,  Paris, 
to  d&velop  isethods  for  exsmining  at  electron  microscopic  magni- 
fications tissi2ss  of  the  central  i^rvous  system  before  and  after 
infection  with  neurotropic  iJiruses,     These  investigations,  whidi 
are  to  be  continued  here^  have  thus  far  shown  new  facts  iiaportaat 
to  an  understanding  of  the  structure  of  healthy  neinre  tissue  and 
of  the  grc&fth  of  rabies  and  poliomyelitis  in  this  tissues, 


Significance  to      MIAI4D 


Planned  as  a  program  of  fundamental 
re search,  most  of  our  results  will  . 


only  later  be  applicable  to  the  sfseifis  pathological  conditions, 
such  as  arthritis,  with  tMdi  this. Institute  is  concerned.     The 
studies  we  haw  made  of  the  macramolecular  tessture  of  collagen  is, 
howe"»er,  already  providing  fundamental  background  for  inter^ 
preting  pathological  cfenges  in  ajnnsctive  tissue. 

Proposed  coiffse  of  pro.ieet;     Besides  the  fc^e^ing,,  eaphasis  for  the 

iiamediate  future  is  tb  be  laid  on  (l)  the 
further  development  of  methods  of  electron  siicroscopy  to  reveal 
increasingly  small  detail  in  biolqgical  structures,   (2)  the  de- 
velopment of  l-Ts^  microscopy  as  a  way  of  getting  nsw  infomation 
about  the  interrelations  of  structures  of  its,cromo]lscular  isap^rtane©, 
and  (3)  the  exploration' of  certain  r^w  physSeal  microprocedures 
which  may  give  new  chemical  inf^Tnation  about  these 


RoPoCo  —  2 
December  1954 
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10,  MIAMD-  62126'^79 
SERIAL  NO. 


11,  BUDGET  DATA? 


ESTIMATED 
EXPENDITURES 

BUDaETISD  POBITIOMS     4             MAN  YiiAR 

s          1 

1    TOTAL! 

PATIIS^T  I 

PROF 

OTHER 

TOTAL  7  PROP  ] 

OTHER 

DAYS    j 

FY  1955 

U3,liOO 

3 

3 

6            3 

3             6 

1 

FY  1956 

h3»hQ0 

3           3     j     6      1     3           3 

6 

12 o  BUDGET  ACTIVITY; 


RESEARCH  ^ 

RE?IEW  &  APPROVAL 


AIMINISTRATION 
TECHi^CAL  ASSISTAMJE 


13,  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANI- 
ZATIONS, PROflUIMJ  FUNDS,  FACILITIES,  OR  PERSONAL  FOR  IHIS  PROJECT  IK  EITHER. 
1955  or  1956s     IF  COOPERATING  UI^T  IS  WITHIN  NIH  INDICATE  SERIAL  NO(S)    (ITM  i 

Nona 


14,     IF  THIS  HiOJECT  RESMBLES,   COMPLEMENT S^  OR  PARALLELS  RESEARCH  DONE  ELSE'iHERE 
IN  THE  PUBLIC  HEALTH  SERVICE  ('.iflTHOUT  IOTERCHA1'3GE  OF  PERSONNEL,  FACILITIES  OR 
FUNDS),  IDEIWIFY  SUCH  HESEARCHs      (BY  SERIAL  NO.(S)  IF  iCtTHIN  NIH) 

None 
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16.     LIST  PUBLICATIONS  OTHER  THAiJ  ABSTHACTS  FROM  "ffllS  PROJECT  DURIIG  CALiSIDAR  YEAR 

1954; 

I&bavf,  L.  W.  and  Mosley,  ¥.  M. :     Demonstration  of  striated  fibers  in  the 

capsule  of  the  Lisbonne  stmin  of  lysogenic  Escherichia  coll.     J.  Bact.^ 
6J:  576"5a^,  May  1954. 

Labaw,  L.  ¥,  and  Mosley,  V.'ML. :  Peilodie  structxire  in  the  flagella  and 
cell  walls  of  a  bactezdnm.  Biochlm.  et  Biophys.  Acta^  !§,:  325-»33l8 
Nov.  1954. 

Woda,  Haruhiko:     The  dimaisions  of  T  series  baoteriopJages  of  Esgheriehia 
coli  B.     Biod:iim,  et  Biophys.  Acta,  12s  495=498,  Dee.  1953. 

Wyckoff,  Ralph  W.  G. !     Electron  Eaicrosoo pic  evidence  on  virus  proliferation. 
(Symposium  on  the  interaction  of  viruses  and  cells.)  6th  Interrational 
Corgress  of  Fdcrobiology*  Roh®,  Italy.     September  7~11,  1953. 

Wyckoff,  Ralph  W.  G. :     The  Electron  Microscope  in  Biologr.     The  Year  Book 
of  The  Royal  Institution  of  Great  Britain.     Nature,  ^i  /jl9s  1954. 

Wyekoff,  Raliii  Vif.  G.  s     Soase  thoughts  on  the  future  of  ratural  science,  with 
illustrations  from  the  growth  of  X=»ray  diffrac^-on  work  in  the  United 
States.     Brit.  J.  Appl.  Physics,  ^s  199-204,  1954. 

'.Vydcoff,  Ralph  W.  G.;     Introduction  to  Syraposiuai  on  Sub-Microscopic 

Organization  of  Cytoplasm.     (Leid(^,  The  Netherlands  "  Septeiaber  l-S, 
1954.)     To  appear  in  Proc.  of  the  Vlllth  C^agress  of  Cell  Biology. 

Young,  J.  Z.  and  Wyckoff,  Ralph  rf.  G. ?     The  Motorneuron  Surface.   (In  press) 


17.     LIST  HONORS  AND  AWARDS  TO  PEHSOiMMEL  RELATING  TO  THIS  PROJECT  DURING  CALENDAR 
YEAR  1954s 

Ralph  \f!.  G.  %ckoff  -  President,  International  Union  of  Crystallography 

Ralph  W.  G.  Wyckcf  f  -  President,  Joint  Comndssion  (of  ICSU)  on  ElsctroH 

Microscopy. 
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1"     National  Institi&g  o£  Arthritis  md  IfetaboMc  Diaeaaes 
INSTITUTE 


LAE\iATORY  OR  BRANCH  SECTION 


t^    ^  , ,         5o     NIAMD^  6?>?,?ZsaQ. 

I/^ATION  (IF  OTHER  THAN  BETHESDA)  SERIAL  NO. 


6o    I@nla5atlon  studios  in  the  upper  atmosphera. 
TITLE 


PRINCIPAL  "iOT&TIGATOa(s) 


8o    Howard  Bo  Smith.  Jr. 
OTHER  INVESTIGATORS 


PROJECT  DESCRIPTION 

Objeetivea;     The  study  of  th©  characteriatics  of  fuhdamsntal  particlsa 

created  in  the  interaction  of  high  mergy  (^  2  B^w)  &mval© 
raj  particles  with  air  nuel©i»    This  is  primarily  ®f  iEgporfcanee 
in  our  xmdsrstaMii:^  of  nucl@^:>  forces  sivi  sisson  physic  So    The 
siubjeet  is  also  of  biol4?gi@al  significance  in  the  interpretation 
of  the  radiation  hazards  associated  ^th  high  altitude  (60^000 
fto  ffiid  vp)  manned  vehicles o 

Methods  Employed;     Esqjosure  of  nuclear  emilsiorm  in  rockets  and  high 

-altitude  balloons  (SIqrh®©ks)c 


I 


Ma.1@r  Findtogs;     Of  esirrenfc  th®or@ti©al  interest  is  th©  formation  of 

nuclei  %dth  on©  of  the  neutrons  aibstituted  by  a  Xambda^ 
particle o    We  have  made  an  iisportant  finding  in  showing  the 
mesonle  decay  of  an  exeited  triton  from  %Mdi  it  «as  possible 
to  deduc®  the  binding  energy  of  the  lansbda-r^rtld.®  in  ihis 
strange  nucleus  <, 

Our  observation  of  the  crossing  of  a  relativistic  carbon 
nucleus  through  tissue  has  proven  of  interest  to  the  Uo  So  Air 

Force  (see  report  by  Major  David  Q,  Siiaeas,  UoSoAoF.CMC) 
publi^ed  in  th©  Jo  Aviation  Medo  2|,  380  (1954)) o 


niMm^   62127^80  =  2 

SERIAL  NOo 


9o  PROJECT  DESCRIPTION  (Confcinued) 


Slgnlfioanga  to  NIAI-fl)  Reaeardi;  Basic  research  lAieh  may  have  significanc® 

of  militazy  or  health  inportanee. 

Proposed  Course  of  Pro.^Qct?  In  an  ©ffort  to  establish  th©  nuniser  ©f  heavy 

primary  hits  passing  through  maadimM  ioni^a- 
tion  in  tissue,  a  phantom  of  a  human  head  is  to  be  floun  by  the 
Uo  So  Air  For©«  in  the  spring  of  1955 <-  This  will  contain  eraul-= 
sion  dstectors  for  ©stablishljug  the  number  of  "thiimlown  hits" 
(btlieved  to  be  the  greatest  radiation  hazard  from  eosmi©  radia^ 
tion)  in  the  brain  and  the  eyes. 
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Uo  BUDGET  DATA: 


FT  1956 


BUSGBTED  POSITIONS 
PROF  I  OTbIr' 
1 


ESTIMATED 
EKPEMDITURES 
1U,700 


12  0  BUDGET  ACTIVITYs 


RESEARCH 

REVIEW  &  APPROVAL  /J 


ADMINISTRATION 
TECHNICAL  ASSISTANCE 


33 «  IDENTIFT  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANI- 
ZATIONS, PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHEE 
1955  @r  1956s  IF  COOPERATING  UNIT  IS  V/ITHIN  NIH  INDICATE  SERIAL  NOCS)  (ITEM  10) 

Cooperating  Units:  lo  Nav&L  Research  Laboratory  Rocket  Sonde. 

2o  Of fie®  ®f  Na^al  Research  Balloon  Project. 
3o  Uo  S»  Air  Force. 


Uo  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSEWHERE 
IN  THE  PUBUC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PERSONNEL,  FACILITIES 
OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL  NO,CS)  IF  WITHIN  NIH) 


Daeamber  1954  Anal^is  of  WIH  PTOgram  Aetivitiss 


Ho^iors,  A^^ardSn  and  Publications  Sheet 


15o  NIAMDc^  6212f-80 
SERIAL  KOo 


16  o  LIST  PUmcmONS  other  than  abstracts  from  this  project  DlMim   CALENDAR  lEAR 
195&: 

Ho  lagoda;,  Occurrence  of  a  lission°=du£t  particle  in  a  nuclear  emulaion. 
Nature  12^,  79  (1954)  o  Also  Mew  lork  Tiaesj  Jan.  9,  1954,  pago  !<, 

Ho  Yagoda  and  Hotfard  Bo  Ssdth^  Jvcg    Observations  on  the  penetration  of  a 
heavy  primary  through  tissue,  Jo  Aviation  Mado  2|,  46==49  (1954) o 

Ho  lagoda^  Hensrial  of  Olan  lo  L<s®a   Am®ro  Mineralogist  JS,  277°279  (1954) « 

Ho  Yagoda,  Isothermal  processing  of  thick  nu@I@ar  emulsions j,  ReVo  Sci@ntifl@ 
Is^to  In  presso 

Ho  Yagoda^  Tracks  of  nuclear  particles^  Scientific  Atiisricano  In  press « 

Ho  YagCKia^  Pion=>pair  production  in  a  nuclear  emulsion.  Physical  Revo 
In  press o 

Ho  Yagoda^  Mes®ni©=<Je@ay  of  an  ejected  triton^  Physical  Rev.  In  presSo 


17  o  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATIMJ  TO  THIS  PROJECT  DURING  CAIENDAR 
YEAR  1954*. 


Dscssbsr  1954  Analysis  of  NIH  Program  Aetivitiss 

Projeet  Dssejlption  Steet 


lo     National  Institute  of  Arthritis  and  Metabolic  Diaeasea 
INSTITUTE 


2.     Laboratory  of  Physical  Biolcgy  '3.     Photobioloa 

LABORATORY  OR  BRANCH  SECTION 


4o  .        5.     NIAM)-      62X27^.83- 

LOCATIOK  (IF  OTHER  THAN  BETHESDA)  SERIAL  NO. 

Investigatims  of  the  action  of  radiant  aiergy  on  biologically  important 
6.     ccgipound3«  with  emphasis  on  steroids « 
PROJECT  TITLE 


Dr.  Noriaan  E.  Sharpless  and  Pro  F,  S.  Brackstt 
PRINCIPAL  IJWESTIGATORCSJ 


OTHER  INVESTIGATORS 


PROJECT  DESCRIPTION 


.jeetives;     The  objectives  of  this  project  are  the  establishmmt  of  the 
structures  of  the  various  products  and  intenaedlates  of  th© 
steroids  arai  the  kinetics  and  quantim  efficiencies  of  tteir  altera- 
tion by  radiarfib  eiBr^o 

Also  during  the  past  year  a  series  of  studies  was  completed  on  tte 
high  enargy  radiation  of  aqueous  solutions  of  amino  acidso 

Methods  employ® ds     Methods  utilized  consist  of  the  ultraviolet  irradiation, 

aimlysisj  and  isolation  of  the  products,  using  physieo- 
chemical  and  pl^sieal  techniques  including  ijltxa-violet  and  infrared 
spectroscopy,  X»ray  diffraction  and  optical  rotationso 

Major  Findii]|g;si  The  preparation  and  isolation  of  vitamin  D  intezmsdiatas  on  a 
nacro  seal©  by  the  irradiation  of  ergosterol  is  a  function  of 
the  physical  set-up  of  the  radiation  and  circulation  equipnent.  The 
ratio  between  thickness  of  absorbing  layer  and  the  spsed  of  sircula- 
tion  must  be  nicely  balanced  to  give  maximum  yields  of  the  dosired 
pro ducts o 

CogfflBereial  ergosterol  has  a  tendency  to  turn  yellowish  on  storage, 
especially  in  the  air  and  l^hto     Preliminaiy  investigation  of  the 


MIMD--  '  ^  2  " 

SERIAL  WOo 


PROJECT  DESCRIPTION  -  CONTINUED 


nature  of  the  pro  disc  ts  foraed  seems  to  indicate  that  it  consists 
of  a  carbonyl  con^jound  of  aasaa  type. 

In  the  just  completed  study  on  the  effects  of  hi^  energy  radiation 
on  aqueous  amino  acids,  there  was  found  a  general  tendency  for  such 
radiation  to  react  with  the  various  acids  to  give  analogous  products. 
In  gersral  there  is  dearaination  to  give  the  corresponding  fatty 
acids  and  ksto  acids,  dsaminaticxi  plus  decarboxylation  to  give  the 
aldehyde  and  decarboxylation  to  give  the  amine.     In  the  cases  of 
glycine  and  alanine  these  reactions  occxar  with  the  same  frequencies. 

jilAMD      Research;     A  knowledge  of  the  fundamental  properties 

of  tb8  various  biologically  active 
materials  is  absolutely  necessary  for  the  ccmplete  imderstanding  of 
their  action  in  the  cell,  and  is  required  for  ti&  discovery  of  3upplQ= 
mental  or  similar  acting  substanceso 

Proposed  Course  of  Pro.'^ect;     An  intensive  investigation  of  the  infrared  spectra 

of  coapounds  related  to  these  showing  vitaisiin  D 
activity,  in  an  attempt  to  correlate  structural  and  chemical  factors 
with  biological  activity o 

An  irsBtniment  is  being  devsloped  which  idll  record  ttie  infrared 
spectrum  in  the  regicjn  of  3  Ja  at  hi^  resolution.     This  is  eapected 
to  yield  information  on  hydrogen  bonding  of  significai^e  in  this 

study. 
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'11«  BUDGET  DATA; 


BUDGET  ACTI?ITI: 


RESEARCH 

REVIEW  &  APPROVAL 


ADMINISTRATIOK 
TECHNICAL  ASSISTANCE 


IDENTIFY  mi  COOPERATING  UICETS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANI" 
ZATIONS,  PROWDIKG  FUNDS,  FACILITIESj  OR  PERSONNEL  FOR  THIS  PROJECT  IK  EITHER 
1955  or  1956:  IF  COOPERATING  UfllT  IS  WITHIN  KIH  INDICATE  SERIAL  NO(S)  (ITM  lO'^ 

None 


■    LffiW  IT^,"  -■■ 


IF  THIS  PROJECT  RESMBI£S,   CCSIPLEMENTS,  OR  PARALLELS  RESEARCH  DONE  ELSElufHEaE 
IN  THE  PUBLIC  HEALTH  SERVICE  ('vCETHOUT  IMTERCHAWGE  OF  Pfi^^NNEL,  FACILITIES  OR 
FUKDS),   IDENTIFY  SUCH  RESEARCH;      (BY  SERIAL  NO.(S)  IF  IVITHIN  NIH) 


RoFoCo  ""3  =.  4  = 

Ddsembsr  1954 
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Honors^  AmrdSp  and  Publications  She«& 


15,    NIAMD-     62127-61 
SEEUAL  NO. 


16.     LIST  PUBLICATIONS  OTKIH  THAN  ABSTRACTS  FROM  THIS  PaOJECT  DURING  CALENDAR  YEAR 

Svirbelj,  Wo  Jo  and  N,  Eo  Shaipless,    The  qusndiiag  of  the  tlvaresemce  of 
the  «K)8in  ion,  J,  Am.  Chemo  Soco  ^,  1404  (1954) »     (From  the  FhoDo 
Thesis  of  No  £o  Sharpie ss°°°|>vl}liehsd  through  the  University  of 
Marylando) 

Haxwellj,  Co  Ro^  Bo  Co  Peterson  and  N,  Eo  SharplesS;     The  effect  of  ionizing 

radiation  on  asdno  acids o     lo  The  effect  of  X=rays  on  aqusous  solutions 
©f  glycine,  Rad,  Research  J^,  530  (1954)  o 

Sl^rplessj  No  Eo,  Ao  Eo  Blair  asid  Co  Ro  l%x:^5all.    The  effect  of  ionizing 
r&diation  on  amino  acidSo     II  o  The  effect  of  £==ra^  on  aqueous 
solutions  of  alanine o    Acc@pted  for  publication  In  Rad.  Research. 


17 V    LIST  HONORS  AND  AWAPJ3S  TO  PERSONIffiL  REUHNG  TO  BIIS  PROJECT  DIKING  CALSKDAR 
TEAR  1954s 
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Anali'-sis  of  NIH  Pi^grsa  Activities 
Project  Description  Sheet 


Katiopal  In3titiiit|9  of  Arthritia  and  Ketabol5.c  Diseases 
IKSHTlffE 


2o     Laboratory  of  Physical  Biology 
LABORATORY  (M  BRANCH 


3.     Photobioloi^ 
SEC1IQN 


5.     NIAMD-    62127^2 

^^"awp^i^^— ■»— car  ■  King  MBtt—— — «jm 

SERIAL  NO. 


Effects  of  radiant  enargr  on  th®  asidative  metabolissi  and  ch^io^ntbasis  in 

6«  living  cells  

PROJECT  TITLE       '^^""""^   ~  °"  ' 


R.  Criekard 

OTHER  lOTESTIG-ATORS 


9.  PROJECT  DSSCHIPTION 


To  stvsdy  the  specific  effects  of  radiarfc  energy  on  cellular 
oxidative  metabolism  and  clsmosynthesis  utilizing  the  ultra- 
violet, visiblep  and  infrared  regions  of  the  spectrum.     To  de= 
termin©  the  role  and  idsatity  of  ensyuss,  photosensitizersj  and 
pigments  in  the  photoctemical  and  other  reactions  irwolved.     In 
additions  to  identify  the  intracellular  morphological  changes 
associated  with  such  metabolic  effects  in  order  to  localize  re- 
action sites  and  participating  c©ll  structures  or  inclusionSo 

Cell  suspensions  of  unicellular  organisms  (Chlorellaj  etCo) 
cultured  aseptically  imdsr  ^mrious  experimental  conditions 
are  irradiated  in  monoehroiiatcsr  systCTis  desigrBd  to  penuit  hcano^ 
gensous  radiation  of  all  c©lls»     Special  features  ars  also  provided 
to  overcome  the  prevailing  diffioilties  in  Ui©  Hseasurssaent  of  the 
anerigr  absorbed  by  cells  introduced  throxjigh  the  nonselective 
scattering  of  light  by  such  suspensions,,     Similarly  ths  selective 
aba(^ption  and  identity  of  pignents  and  <±her  components  is  de= 
terrains d  accurately  in  livir^g  calls.     Simultaneous  electrochemical 


MIMD-     62127°82 
SERIAL  NOl 


9.     PROJiiGT  D?3CRIPnOiM  -  COOT'IWUED 


rasasurenents  of  oxygen  sratabolism  during  prescilbecl  radiation 
and  dark  intervals  under  various  conditions  of  intoisity,  waTe- 
length,  added  substrate,  specific  aizyir^  inhibitors,  and  pigment 
density  provide  quantum  and  kinetic  data  leading  to  ths  identity 
and  nature  of  the  photoeheiaical  and  daik  reactions  involved. 
High  resolution    monochromatic  plJotomicrography  provides  morpho- 
logical data. 

Haloj  Finding;     Methods  developsd  for  culturing  cells  under  conditions 

which  may  control  pign^nt  dmaity  without  limiting  other 
aspscts  of  rKjrmal  growth  and  metabolism  have  established  the  de- 
pendence  of  quantum  efaciency  upon  both  pi^mnt  density  and  the 
relative  pTOportion  of  pigment  componentso 

Morphological  effects  such  as  cell  sise,  pigmtA.  distribution  and 
localisation  of  storage  products  in  the  cell  havs  been  likewise 
associated  with  conditions  governing  pigmsnt  density  and  quantum 


Additional  developsssnts  include.-   (l)  a  method  for  rapid  autcmatic 
recording  simultaneously  of  the  i^te  of  oscygen  exchange  of  cell 
suspensions  and  the  opcygen  concentrationi   (2)  an  integrating  sDhere 
differsatial  reoordir^  spsctrophotometer  for  use  with  living  c'ell 
suspensionsj   (3)  the  adaptation  of  high  intensity  radiation  sources 
for  D.C.  operation  to  provid©  steady  and  unmodulated  monochromatic 
radiation  at  desired  wavelengthsj  and  (4)  the  uti3.isation  of  th® 
high  speed  micros-ball  mill  technique  to  obtain  efficient  disruption 
of  mechanically  resistant  cells  for  complete  extz-aetion  or  separation 
of  cell  componentSo 

ing8_to      KIMD   „,  Research;     Unicellular  organisms  with  special 

Hietabolic  adaptation  f  <a»  the  utilization 
K    ^tjr       ^^®^Syi.n  chesiosynthssis  carry  out  to  a  marked  degree  but 
by  different,  pathways  tte  same  general  metabolic  reactions  Aieh 
occur  in  the  more  specialized  cells  of  higher  organisms.     During 
the  synthesis  of  pisjteins,  fats,  oils,  steroids  and  other  cell  eoEi-= 
ponents  some  iGBchanism  for  CO^  assimilation  is  nofe-  considered  to 
be  operable  in  the  normal  metabolism  of  all  cellso     In  cells  not 
adapted  to  utilize  radiant  enargy  the  mergy  source  for  this  process 
is  provided  ctemically  via  phosphate  oc  other  energy  transferring 
systems.     Radiant  energy  thereby  becomes  a  tool  in  photosynthetic 
organiats  by  which  specific  metabolic  pathways  may  be  Induced  at 
Will  without  changing  in  any  other  way  the  physical  or  chemical 

IStf^«r^''V°^  T.r'-'-'     "^^  °'  *^^  apprx,p?2te  wavSen^S 
intensity  of  radiation  may  provide  considerable  choice  in  the 
degii^e  of  participation  by  known  pigments  in  both  synthesis  and 


SERIAL  NO. 


3  - 


9.     PROJECT  UiiSCRIPTIOW  -  GONTIKIED 


oxidative  reacticsis  >«hile  the  diiration  and  intensity  of  light 
allows  for  a  kinetic  study  of  the  carbo^tylation-decarboxylation 
equillbriyas.     Infonnation  in  this  direction  leads  to  a  better 
understanding  of  the  more  subtle  laetabolic  pathways  which 
charatjterize  anc^sialies  in  physiologically  diseased  caLlSo 


Proposed  Coursa  of 


Completion  of  the  work  involving  quantum 
©ffici@n(^  depeMence  xipon  quantitative  and 
qualitative  pigment  de-y^lopseato     Further  emphasis  on  specific 
inhibitor  and  substrate  effects  and  wavelength  dependency  of 
oxidative  sstabolism  via  pigizsenb  participation.     Improvement  of 
preseat  elsctroehsmical  oxyg^  detection  method  and  extension  to 
include  CO2  Bieasurecsnt  in  cell  suspensionso 

Continuation  of  tis@  course  and  kinetic  studies  of  photo-induction 
lag  under  various  conditions  conducive  to  id^itity  of  the  re- 
sponsibls  process.     Continuation  of  morphological  studies  with 
enhaneesient  by  approprlat©  histoohsaaical  tedxniqueso 


December  1954 


I 
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„  4  „ 

Analysis  of  NIH  Prqgram  Activities 
Budget  Data  Sheet 


11.     BUDGET  DATA: 


12«     BUDGET  AaTI?ITYs 


SESEARGH  ^  AmiNISTHAHON 

REVIEW  &  APPROVAL     £J  TECHiaCAL  ASSISTA^KJE     [J 


!l3o  IDENTIFY  km.  COOPERATING  Ui^TS  OF  TJE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANI- 
ZATIONS, PROVIDIMG  FUIfflS,  FACILITIES,  OR  PER30MEL  FOR  THIS  PROJECT  IK  EITHER 
1955  '>r  1956  J      IF  COOPERATING  UNIT  IS  IflTHIN  NIH  INDICATE  SERIAL  iro(S)   (ITM  15) 


14b     I''  THIS  PROJECT  RESMBLES,   GMPIEMEMTS,   (M  PARALLELS  RESEARCH  IX)NE  ELSEWHERE 
I  \'^  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  II^TERCHANGE  OF  PERSOMEL,  FACILITIES  OR 

iUIffiS),   IDSJTIFY  SUCH  RESEARCH:      (BY  SERIAL  NO.(S)  IF  WITHIH  NIH) 

Ion© 
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Honors,  Awards,  and  PUbH^tions  Sheet 

15c     MIAMD-  62127=82 
SERIAL  NO. 


16 0     UST  PUBLICATIONS  OTHKR  THAI^  ABSTRACTS  FROM  THIS  PROJECT  JSIHIMS  CALENDAR  YEAR" 
1954: 

Olson,  R.  A„     Physiologicai  action  of  auxin,  Physiol.  Reviews  (Accepted 
for  publication). 


17.     LIST  HONORS  AMD  AWARDS  TO  PERSOMJa,  RELATING  TO  IHIS  PROJECT  DURING  CALENDAR 
YEAR  1954? 


R«P»Cc    "•  1 

D©cs5ftb®r  %9bi  Ansalyaie   of  !,'IH  Program  Aotivitiss 

Projeet  Dceoriptica  Sh©©1:. 


1*    National  Institute  of  Arthritis  aad  r^tabolio  DieQ&sss 
■53ltg^-j^y.ii^— — --—^ 


2»     Laboratory  of  Physical  Biolo^  S«.     ifediation  S%f®ty 


8 


o 


9*££nn«!Af» 
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6«     Radiation  eafetys  aetaboligra  of  radi<^ctiva  matoriala 


7e    Victor  Eo  Aroher 


Walter  Co  Cool 
Joseph  Ko  BrOfSE 


OTEER"  INVfSTIG&TOHS" 


PSOJKCT  DESCRIFTIOH 

Ob jeotives  t     To  provide  servie©  and  supervision  is-hish  ^111  presaot®  the  gaf© 

«s©  of  radiatioa  at  ^®  Mills  to  do'velop  lEjprovsd  BBBthoda  of  radio^ 
aetiT©  dseoateiiiaation  sad  imst©  disposali  to  dstestaiiie  the  uptake., 
rotsation  and,  ©sorstioa  of  certain  radioactive  matss-iais  and  how 
this  is  affeoted  by  various  factors  such  as  isotops  dilution  and 
infsotions^ 

Mathod s _.^pl^rgd 8     Sur^sys  of  radiation  producing  machines  and  laberatoriea 

■^©r®  raSloaotir®  isaterials  er©  us©d|   receivings,  ©heeking^ 
Qalibrating  and  delivering  ieotop®  ahipmsntss  oollseting  FsdioaGti"F© 
iRist«|  doing  physi6&l  exams  and  blood  eounts;  ts^oer  studiejs  on 
dsoontaiaination  sixid  laasts  disposal  j  th@  lostabolism  studies  ar@  doa© 
primarily  laith  ©speriraaatsl  aaisiales  but  may  bs  don®  on  andi^ridxiaXs 
•sho  have  had  an  aoeidesatal  intake  of  radioacti^'®  materials o 

l^^or  Findings g     Thm  axposaaatial  d®sr®as©;raith  t§.®#  of  ths  sxcretioa  of  radiais 
by  hsaaans  wis  further  delineatsdi  tuberculous  animals  w©r© 
found  to  motabolis©  radiolodin®  differsntly  than  aortaalsg  laPg®  doses 
to  asilmais  of  a  st&bl®  isot^iw  of  en  elomisnt  -^as  f  oand  in  som©  cases 
to  affoat  ths  m@tabolisn  of  Its  radioaotiv©  isot©p©  ©"ran  though  ths 
©lesaeat  vt&a  not  a  traos  aleaaontg  ths  deHwmstaratlon  that  fadloiodjji® 
©atsrs  iafaroted  ^oeardium  nearly  as  rapidly  &e  it  sntors  aoriEal 
^ocardiuffl« 


I 


SERIAL  NO. 

9,     PROJECT  DESCRIPTION  -  CONTINUED 

SlgaifioanQQ  to         ?iTA?.lD         R^sasareht     All  kso^dsflgo  of  tho  s^tabolisBi  of 

radicaotire  eiS}staii(»9s  is  applicable 
to  a  gres.tep  or  laessr  ©xSont  to  normal  snetabolism  ttiich  niust  b© 
isadoFstood  to  study  metabolic  diseases j  a  possibS®  de-vralopsa^it  is 
&  now  mafehod  of  theraj^  for  accidental  intak®  of  radioactiTs  sub» 

Proposed  co^rsa  of  the  projeeti     Continv®  th®  radiation  safety  »®pvle6  as  in 

tho  past;  ooitinus  the  swuroh  as  to  th® 
cause  of  the  dif  f®r@nco  in  isstabolism  of  radioicdine  in  tubsroulcus 
and  riormal  animaisj  ©spand  the  study  of  ^isotopio  flooding**  to 
other  ©leaentaj  oontinu©  the  raark  on  deoont^aiination  of  QleotroSysis* 


DQC«nber  1954 
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EXPPUDITURES 

BUDOP.TED  POSITIONS    |                BSAJJ  TEARS 

~lKfYENT> 

PROF 

OTHER 
3 

TOTAL     ?HOF 

"OTHeR 

.TOTAL 

DAYS 

PI  1955 

2l.»300 

1 

h             1 

3 

U 

FI  1S56 

2U|,300 

1           3 

h 

1 

3 

li 

iir~"iBEf^n^^f¥?r 
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9o     P'OJSCT  DESCHIPflOS 

Th©  atudies  ia  palaozary  ventilation  at  this  Laboratory  M,"?© 
s%8ult@d  frcea  obaer'^ations  aads  in  low  and  Kor^l  d©asi-fey  a'feiog'= 
pheres*     Studies  In  hi^  density  a'^osphez^s  sx®  ua^  in  progress 
as  ^bodied  tfi  ft  subpyojeot  on  th©  physiology  of  undeyssat©;? 

Glijeoti^gas    fh©  priaoipai  objsotiv©  of  th®  OT©r«®,ll  project  is  to  ®xplor© 

new  phsaosasaa  rogardirxg  breathing  behavior  ^th  r@gard  to  thslF 
pl^siological  slgaifieancQe     In  oi^er  to  aootaaplish  this  -eaffieus 
etv8di©3  of  physiolo^  asast  b©  tsadsrtaksn  in  ord®r  to  aQcwratsly 
©ontfol  th©  ©speriiE©jital  aituatiorio     Thus^  in  undsrssatsr  s^iiBasrs 
it  is  hopad  Uiat  ultimately  brea-Ui  Tslosity  patterns  at  ■yarisus 
depths  saay  yield  infostnatioa  tJsit  asa  b©  ocmparod  T^th  our  gtudiss 
at  high  altitude..     As  intsrim  obj®©ti-5ss  th®  physioXogr  sf  finasd 
usidQr«9a.t®r  s^niitmiers  is  boSag  otudiad  on  oontraot  to  tl®  OfHe©  of 
Mrskl  Rosearoho     This  is  th©  third  year  of  suoh  support e 

Mf-thoda  Btaployedt     Subjects  aro  studied  for  oaygsa  oonsimptienB  COg  predus- 

" ""    '  "^      tiffla.c  breath  veloelty  patt^rasg,  aad  other  r®sp^i®®s  as 

neeessary  ^ii©  swinsnin[i  or  rffifftin£;  isxa»r&@&  uader  ©©©us^tsly  Me^a 
esaiditions  of  temperaturOfl  imtes'  spesde  drags  ©te*     Sine©  ©onditi^as 
und®r  ^itcr  ar©  l«ss  eaisnablo  to  -^olmwlspio  gas  m®a«uFS?a6Sit  than  is 


9.     PROJECT  DESCRIPTION  «■  CONTINUED 

th©  olassical  metaboXio  studisa  in  air  it  has  Taaea  necessary  to 
d«^B0  special  ©quipmsnt;  for  th©  -warious  moaeuramsnts •     Sa 
additions  S'wiEHiing  feoilities  had  to  bo  set  up  for  us©  ia  the 
laboi^tory  as  sa  alterijat©  to  th©  use  of  tli®  oiroulating  wiater 
ohanEsl  of  th©  David  Taylor  Plodel  Basin  -sSiich  was  plaood  at  our 
disposal  for  limited  p®riods  in  th©  paste 

i^^of  Fiadia^ss     Th©  averaga  ®ffioi©noy  of  uiMler?iater  swlaaiaias  in  this 

series  did  not  qxqobA  5«l^e    This  ic^s  @aIoulated  on  the 
basis  of  the  dif  fsreaoe  betsseea  oxygen  consumption  during  th@ 
drag  meaeuressffints  t^sn  sMTmer  aotivity  's^s  at  a  minimum  and  the 
Gsyg@3a  ooQsusption  at  kno^sn  sMra  rates «  eomi^rod  islth  '^e  %ct^al 
r^rk  aooosipliehdd  &&  dot®7min«d  by  tiie  drag  datsie    At  th©  higheat 
s^iis}  rate  (leO  knot)  th®  average  -^rk  aooomplishcd  -^s&s  shmxt  SCO 
fte  lb«/@in«    this  eorrespoads  to  light  work  3ja  aire     Th®  nw^suro-" 
m®nts  of  o^gen  eonsumptiona  respiratory  minute  Tolurao  and  brt^ath 
■^looitye  howe-s-ers  fall  well  «ithin  the  kao^i  ri3ng©s  for  heavy 
work  in  airo 

for  long  distant®  swissaing  a  r%t@  of  Oe?  knots  sssms  to  b@  optimum 
i3nd®r  th®  oonditiong  of  this  8®ri®a  of  t®stije    At  this  rat©  sisiBsaiSjag 
effieisn^  ^ss^s  ma3:ija\3a  (iel^)  &&  ^ms  th®  oo®ffioi®nt  of  Qsyg@n 
utilisatioa  (48  oe/liter  of  ventilation)  «md  'Ih®  oaieul&tsd  os;yg@u 
eensuaption  per  mil©  was  lowest  (approsinatoly  TO  lo)o 

Signifieaaoe  to        HIAMD        Hssearoh?     In  order  to  ©xt©ad  thss  uadoretax^ing 

©f  both  nonsial  and  abaosisml  rsBplra-^ 
tory  gas  exohang©  it  has  b©o<ai©  nsoeaeary  to  ©xplera  tt^  si^ifio-ancs- 
of  phsnomsna  bsyord  those  usod  olassieally  far  meaeuring  puliaQES.ry 
^Bctiono     In&srauoh  as  pf^'sisal  ©avirosmest  affests  saoh  pheaesaesa 
th©  study  of  atmospfesri©  density  ©ffsots  em  breathing  id  11  yltlESitely 
for®  a  nsw  set  of  criteria  for  judging  th©  levol  of  norssal  or  ab- 
norsml  beha^ore 

Prepos^  oours®  of  p|ro.je0t^s     fis  oaitraot  with  OHH  on  undsrwater  s^iHsaors  is 

for  2  yaars  e     It  ■  is  hopsd  that  fey  -amt  time  the 
basio  infonmtioa  en  brssthiag  patterns  mil  be  in  hando     It  ia 
planned  that  st^^iee  with  artifleally  sniissd  ai^osphsres  of  irariou@ 
€sa@lty  to  aimuiftt©  th®  ®ff®st  ©f  depth  can  tee  est  up  for  fUrth©? 
reesareho    A  beginning  bag  heesi  rs^de  ^th  sulfur  hsisafluoride^  but> 
«8rtain  toehnieal  and  tcaisologioal  difficulties  must  first  b@ 
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This  projsot  is  bsing  carried  jartly  by  f^ds  ^osi  t^  Offio©  of  Iffeval  Sssear--^'-' 
during  1965  sad  ISSS^ 


i4o    IF  Tfiis  pfebjECT  ^smiiu(sr'^^^t^fs~6€?^nSE^'^MMGT^m''^ ewUP^'' 

IN  THE  PUBLIC  H.ALTH  SERVICE   (mTKOUT   KITERCHANGS  OP  PFRSOUHEL,  FACILITIES  OR 
FDNDS)b   identify  such  RESEAECHj      (by  SERIAL  NOo(S)   IF  WITHIN  NIH) 


NCQ@ 


4 


R«P«Ca    *    S 

Daeember  iS54  Ansilysifi  of  NIH  Progii»aBi  Aotivitios 


Honors  j  AH^rds,  and  Pit)  lioat ions  Shost 


16,     NIAMD^      6a29<^U 


>«     *,XBf~FuBLieA^ONS"  OfHKR  fffiN"ASSTHACTS  FROM  THIS1133F^T  IXJHIKG  ^5!lllDA8'"fiAF 
l9Ut 

There  ar®  no  publications  trosi  this  projecte     Reports  im^a  been  sent  dirsetly 
to  ONR  oa  progress  of  th®  o<%traote 

Blaokp  Simcttio     Easyiaatie  r^uetion  of  p  ^^^pertyl  phogphat©  to  h<3aoe©rineo 
Jo  Mo  Cheme  Soooe  "^8 8  5766s  1953«>     (Hot  reportedl  in  1953  Aoaisal  R@porto) 

Saithp  Wo  Wes  L©  Oeansherys  le  Aldarmsa  aad  Je  Cerafi©ldc     Effect  of  gs-aau- 
leeyt©  oount  sssS  litter  oja  ©urisd-^al  of  irradia. ted  mioe«     hskt,  Jo  Fwysioloa 
3.78s   (3)  474^76„  S©pt,^  1954o 

Saithg  W«  Wsj  So  Qe  Marston  ®a<S  Jo  Corafield«     Oraaulesyt©  Qouat^  r®slstano<3 

to  sspsriasntal  iafeotioa  and  splssn  hcmogexat©  tre&tmsnt  In  irradiatsEi 
!b4o©,     Mo  J«  R^8iol«a  178s    (2)   g88'=292s  Auge^  19549 

Sadthg  'Wo  We  a  W»  MAorsaa  and  CJ«  A8hi*®Il«     Spleesi  ad^ioslm®  triphosplmt&so 
^etiirity  in  irmdlatsd  isic^  treats  i&th  splsaa  h«mog@a8i.t@o    Im^  Jo 
Hty®ioi«5  I78s    (S)  471«47S„  Sept.^  l9§4o 

Smithp  Pa  a  Wo  We  Smith  g  Lo  Gonshepy  aad  Ko  M«.  Grexiaao     Effect  of  iEiauQity  on 
resistaae®  to  iafso-fei^i  in  irrsdiatsd  mio©  ei%d  rats^     Fs'&Sa  S^e 
Biol,  M©d«»  87s   (1)   2S°26j,  Oct, 5,  l.9g€. 
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9,     PROJECT  DESCSliPTION 

ObjeetlTess     Our  obj©ot.v«  is  to  learn  as  such  as  possible  about  the  physioai 
f®©t©i'g  'pfai^ch  govsra  the  passage  of  s'espiratcffy  gas©s  thpough 
biolo^ioal  stmotisj'esj  pas'tioularl.y  in  ths  gas  phas©  and  in  ths 
regioa  of  pte.S'»  ehsmge^  -rnhBT®  gas®s  aite?  and  Isav©  tissusso     ThlB 
involves  th©  s'idy  of  tissu©  psrnieabilityo  tnaohanism  of  diffusioae 
and  respirator'  rospcsisos  to  various  gas  ccsicentration  cradioats® 

sloyed_ :     W©  ha\o  u@©d  inssot  isaterial  bocausis  it  is  suasnstal®  to 

ia«9h  !?o.'©  djffestio  ©sper-imiKital  alteraticsi  tlisn  that  of  any 
oth®r  air«=>bs"®e'!hAng  Kiizaalg  aad  yat  resssubies  limg«br®athing  f©rt©" 
bsiatss  in  havirig  k.  direot  tissus«gas  ©sohange©     Furbfes^es'Se  ia 
sisaay  instances  yeaoi ration  has  bsea  simplified  to  pur©  diffusivQ 
trsasfepo  -^ich  is  thus  suseeptibl©  to  pr€5oi8©  aaslysiee 

cr  Findings t     Analysis  of  two  problems   »;^s  oorapletod  dusirxg  th®  past  yo&Vo 
fh@  fi.'st  invalved  th©  Tneehaaisa  of  gaa  paesag©  thTRagii  th© 
aisuts  respiss-tory  N'^alvsse  ths  ppQbi®sa  b©iRi;  seised  by  th®  fast  that 
ordinas'y  diffiaion  tsks  ealsulated  to  cesount  for  only  %0%  of  tte 
obsor^ed  osjygtfji*  uptakos    Analysis  showed  that  an  uausu&l  proeesSs 
''por©=diffusior'%  hithorto  kao^n  only  in  th©  gresn  leaf «  is  ?8sponsibl© 
fo?  th©  parado'.ically  high  rates  of  gas  pasea^eo     fh®  sesoad  pFobieai 
ebnessiied  e@r^^\in  inssots  t^ioh,  at  basal  nst&bolic  lo^^Iss  impound 
from  60  to  !(.*>%  of  thsir  rospis-atory  COo  for  long  p©riodse  during  whieh 
Og  aptak®  is  I  t©ady  and  asraiaip  th®n  pelQats©  th©  inpc^md©d  CSg  in 
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9,     PROJKCT  DESCRIPTION  «  COKTimJFD 

ia  great  gushes*     Th©  COg  rstQntion  was  found  to  invoi'^®  both 
meohajaioal  damming  by  th©  air  val-ros  and  COg  stablilizatic®  "by 
tissue  buffers,,  and  to  hs  primarily  th©  result  of  provisicms  for 
■^ator  GOEiB©rTOitioae 

SigBlfioaace  tQ^  ^^'-^^  1^?!^,^^!^^    Aside  ttom  tbsir  ctxitributicK  to 

undorstandint;  of  tho  little-kasf^i 
field  of  ga8«liquid  phase  ©schange  iss  rsspixutiosfij,  our  studies 
Imrre  impingod  dirisotly  cm.  tia*ea  aspa^te  of  huzsan  rospinsitory 
jSiysiolosr*'    (a)  th®  "pore^dif fusion"  analysis  Tsas  ussfui  in 
e^aluatinc  and  sugg©stiag  methods  of  inTestigating  th©  possi^- 
bility  (rec^itly  suggested  by  MoCleadon)  tMt  pore  diffusion 
occurs  throu^  th©  Skl-^ol&T  necks  of  th©  iuagi   (b)  th®  "09^ 
gush"  aaalysis  sh©d  light  osi  the  analogous  gas  ©xehang©  tskli'sg 
plac®  ia  the  huiaan  lung  during  breath^holding*     (e)  Som®  oospas'®.*™ 
tiv©  w>rk  vm  undertook  with  Dr«  Jacob  Vorduin  of  Ohio  State 
Ifeivaraity  stimulated  him  to  iisik©  ^me  num  estiinatGs  of.  pulscoarj? 
gas  transfer  whieh  east  doubt  cast  aooeptod  estiiaates  of  gas  pas=^- 
gag®  across  th@  alvsolar  mambrans* 

Putur®-  projects  planned  inoiude  (a)   tissu® 
pOg  distribution  ia  hyposiaj,  ©ad  (b)  physisal 
nssahaaisma  of  water  retentions 


Daceinber  1954 


Aamlysis  of  NIH  Program  Aotivities 
Budget  I>at&  Sheet 


io«    NIAJ,ffl«     62129=85 


11.  '  BtoOfef  UltAt 


EXPE.^DITURSS 


Fy  195S 


= 


17,000 


n»ooo 


1 


OTHER  I  TOTAL.  1  PKOF  i    OTHER 


2 


r 


TOTAL 


2 


EESEARCH 

!lE?Iiir.7  &  APPROTAL 


ADPffillSfRATICU' 
TEGMICAL  ASSXSmUCE 


IS,  '   tbiNfiFY  Alf^"e00H^MfTKG~Wll^~W'^fTnBLlt^^^^^ 

2ATIOMS9   PROYIDINO  FUHDSj,   FACILITXIiSo   CH  H-iRSOMEL  FOR  THIS  PRDJSCf  Df  E'XfIEK 
1955  or  1956  s     IF  C00PERATB5G  IMIT  IS  VJITlffi^'  Kill  IllulCATL  SERIAL  MO (S)    (ifEM  ?J 

Noae 


IT 


IN  THE  FJBLIG  liFALTlI  SERVICE   (mTHOIIT  EJ  KRCEUT^E  OF  PFRSOl.^iFLs  FACILITIKS  OR 
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1954? 

Buek,  Jo  Bo     Biolumin©sCQno©»     I23  press  in  a  syHposial  voImsm  of  th©  AeAeA»S^ 
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H80JECT  DESCRXFTIOH 

Ob;}©oti-?®s;     fwo  grinoipal  objeoti-^ss  ore  s©r3©d  by  a  et«dy  of  th®  effeot  of 
'"^      '"^      siiaultasooue  ada'laistratioa  of  th©  synthetic  plsisiisa.  ©scpaades'Se 

dsjsts^a  aod  poly^nyl  pyrrolidoa©  (PVP)«     Tte  first  is  to  determia®- 
th©  «5apaoity  of  th®  hsalthy  dog's  icidieiey  to  ocsitinue  aonsal  fanctioa 
•tHader  strssso    This  eoMition  oesare  duping  gloo^rular  filtsutioa  of 
l&rgQ  ffimoimts  of  th©  SBsaller  Holeculer  sizes  of  the  iaj®sted  eoiloidc 
EsopQtioa  of  e  second  ©olloid  at  this  tia©  asay  alt©r  renaj.  f\jBotione 

ThQ  second  obj©eti'g-s  obaesma  th©  possibility  &at  with  2  syath©ti£j 
piSBJss  ©xp&ad©rs  &-ffaila,bl©  ia  tiis©  of  ©aisrgeaoy  tfcsy  might  b©  used 
in  the  s^a©  person*     Hothing  is  kac^a  of  thsii^  eeapatibilit^© 

}l@yeda     Hsnsil  olo&ranoes  sur@  S@t@rs]iiti@d  of  test  subetaaoss  's&ioh 
sir®  aoespted  af^  o^asurGs  in  the  dog  of  glssaorular  filtra^^ 
tioa^  offootiv©  raaal  plasma  flot^s.  and  tubu3^r  capaeity  fm"  geerotioi-, 
aad  poabsorptiono    Aft©r  a  eoloay  of  dogs  having  aormal  values  ie 
©stablishsd,  thffly  will  b©  subjeoted  to  massi-ro  rapid  isjeotioas  of 
PTP^  followed  by  deztE-aao    Vftiea  ®scr@tioa  of  -aios©  colloids  is  at  a 
BsasiEatBe  ?enai  fcmetioa  ^11  b©  retssted©     Blood  pressure  will  b© 
fol^OTsed  to  make  sure  that  it  rejaains  within  normal  limits «     Blood 
aad  urine  ooeioentFatioas  of  ths  espesdsrs  in  addition  to  the  @l@a2r&n<3@ 
substanoes  will  b®  detsi^iaoda     Exts^etioa  sho'uM  also  b®  neasupsdj, 
^ieh  neeoseitates  renal  vein  oath®t®rizatione     If  faeiliti®^  por™ 
saitp  tho  i|uesti6ci  of  ©olloid  etoratj©  should  b®  sfesdiod  by  msaag  of 
tisau©  ©saiysis  a^  Metoieglsal  ssstlcsaiag© 


seSISTM 


m.tu  mil.  tsKna^-^t^M 


9,     PROJECT  DESCrf:IPTION  -  COMTIHUED 

Ssvaral  dotails  of  ©^perioierital  procediures  have  "b&m 
clarified  this  ysai*,  and  arc  ths  subjsots  of  5  publioa'= 

•fiicas  now  in  pr®paratioa»     la  order  to  iajQOfe  massiTO  doses  of 
?¥P  into  dcjgs  without  produeing  an  extrem©  fall  in  blood  ppss^ 
suvB  i^ioh  -ciSuM  sieppFess  us^ne  forssition^  it  %»s  neceasaxy  to 
find  out  whsthsr  tJiey  oould  b©  desonsitiSsd.    A  series  of  garadod 
dos®3a  with  duplication  of  the  fiaal  nassi'^©  doa©  urns  succesefui* 

1^9  causes  of  a  di3proportMia.t9ly  large  decrease  in  heisatodrit 
-9st2.u©  of  the  eoecsid  blood  dsmplee  ia  &  series  ■&et9  found*     7his 
'ssks  imposTtaat  beeaus®  th®  hes^teorit  value  ®nte:E*s  iato  th@  e&l« 
culation  of  r^a&l  blooS  flo^  i&sasured  by  olearssic®  li^thodse 

The  lack  of  published  corrections  for  dogs'  blood  of  sedimsata- 
tioa  rates  at  various  hesz^tocrit  values  Mido  it  aeosss&sy  to  col- 
lect our  o^iSe    This  ^11  ssake  it  poesibl®  to  d®tes%in@  wl^ther  @a 
isie2r®aBQ  ia  erythrosyt®  s^iaieafatioa  rat©  is  dus  to  dilutioa  or 
tQ  th@  plasEm  ©xpmder  psr  s®«. 

gigni:  ioaao©  to_    ^  .„^'^}?„- ,   ^®?*?,^,i^''^,^     ■^^®  sigaifioanc©  of  this  proj®ot  f&r 
'^"^'-'-"^  -I      _^^  laetitufc©  lies  in.  th©  oiarifioa» 

ti«a  ^icsh  a^y  b©  gained  of  aorisal  roaal  h^aodyxmsaicsg  whioh  ig  th® 
basis  for  &a  uaderstaading  of  pathologieal  ooaditioas®     ?h©  ffeat 
ttot  dogs  ars  sQaeiti-tr©  to  PVP  and  not  to  d@Ktraa  saakeiS  a  soE3,'biEa.'=' 
ticsi  of  tfees©  substssoes  ssi.  iate^sstiiig  problem  in.  cellular  p^rmm>.'^ 
teility© 

Propoi  3d  e^jrs©  of  ^rf^mts    W©  do  aot  ^ipsot  to  uadertaks  our  laajor  pre^®©"^ 

watil  tii©  laboratory  has  mo-^d*    Uatil  ■&®ag  "ws 
will  b©  eocupied  with  obtaining  aorfflal  el©arane©s  to  b©  used  as 
baG©liH©  values s  at  th©  eaa©  tim©  acougtomsjig  the  dogg  to  th©  pro=> 
©sduTQe     R®nal  v@im  eatti©-&®risation  taahaiqus  is  still  to  b® 
praoticedg  and  arrajag©iai^ts  mad©  for  hietologioal  studi®®  by  ©ar='. 
8©lvss  or  others » 
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MTIONSs   PROVIDING  FUNDS ^    FACILITIES  ^   OR  PERSONNEL   FOR  THIS  PROJECT  XK  EITHER 
1.95S  OF  19S65      IF  COOffiRATIKG  UNIT  IS  '^HmM  HIH  INDICATE  SERIAL  KGCS';'      (STaflO'l 

Non© 
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16  o     LiWv^BLlC¥SlQW  OrW-Rltm^  ABSfm'^  FRO."  THIS  HSOJECT  DUmlo  CALESMK^^ 

llarahaile  Lb  H»  and  C«  H«  ^na&o     Differ^aoes  in  T'=1824  and  ©rythrooyto  con-= 
Qeatpatioa  of  tnsnoua  blocd  of  dogs  after  d©xtF©n»    .am.  J.  Physioloj,  176? 
(g)   331«S§4«  Pslj.,   1954. 
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7o     I^ul  D«  Altland 
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So     PROJECf  DESCHIPflOH 


Subproject  ae     Inor^ased  ©rythropoissis  oosurs  in  aaiHiais  bl®d 
r®p€»t9dlya°l'oliorwiag  cobalt  admiaia-fcration  or  as  result  of  ®x- 
posur®  to  l^oxia  but  ■feh©  meohanism  of  aotiesi  is  uakacrasi©     Stwdiee 
are  b©iag  oonduetsd  using  varying  degrees  of  thas®  three  proa®diaF<33 
in  o  Mar  to  obtjaia  a  batter  ui^®rsta32ding  of  f&otors  stimulatiiig 
blood  fonsationo     Th©  pr©s©ac®  of  an  humoral  (h^siatopoietia)  has 
been  postulat«jd  as  being  the  priiaaiy  Bubstanc©  stiaulatioa  ©rythroid 
bone  nsasTOTTA    A  ssai'dh  for  this  eub stance  in  dogs  is  baiag  eoudueteds 
Hio  Icsiga^ity  of  tha  ©gythrocyt©  of  various  esnl-nals  is  b©iag  investi-^ 
gatod  in  crdsr  to  shsd  soms  possible  light  oa  th®  faetors  respeasibl© 
for  th®  formation  of  n®w  ©rythrooyteso 

S^bprojsct  be     Repeated  esposur®  of  rats  to  simulated  altitude  in^^ 
6r«as9  thei?  sudQsptibility  to  experimental  bactsrial  ©adocarditiso 
A  method  J,  similar  to  ths  ©n@  d9v©iop®d  by  Highsaa  and  Altland  f&T 
ratse  is  being  d©v®lopad  with  larger  aaimale  in  order  to  l^im  aor© 
of  this  ocjjsaon  fo?sa  of  hsasrfe  dis®as®  •^ioh^  despit©  irit^isi-?®  aati"^ 
biotio  tterapye  has  a  current  mortality  of  10  to  SO*;?©     Th®  influeae® 
of  hypoxia  on  th©  euseoptibility  of  mioo  to  saalaria  is  b©ing  studiede 

Subproje^t  Oe     Booause  of  the  3v@r  ©sqpanding  fu&oti^g  of  oivilian 
and  militasy  aTiation^  studies  on  the  fundasnerrfcal  meoiaaisms  of 
natural  adaptation  to  high  altitudo  and  of  T::@ans  of  increasing 
hypoxic  tolarano®  by  artificial  mssns  such  as  pharstasologio  a^ 
diststie  aro  b^ing  eendacted.     Sp@3ifioallye  aeolisrtatiaation  re<^ 
8poB6®d  of  dogs  and  tmm^rs  aM  tha  vffaots  of  a  high  fat  di®t  on. 
altitude  ao@iis^tissiitioQ  sro  b«iAg  Sotom^tOda 


9,     PROJECT  DESCJSPTIOH  »  CONTINUED 

Methods  Fkploycd;     fh©  -raipylag  degrees  of  hypoxia  ar®  produced  by  oxposing 

animals  to  reduced  &tsiospkeric  pressures  in  2  altitude 
ohamberc*     liietoohemioalg  heis&tologicalj  and  rodiobiolo^ioftl 
methods  ars  itssd  in  th@  v&rxous  studi©s« 

ttejos*  Findings^t     ^posia,  ?giich  has  be®i  previously  thought  to  act  as  th© 

fundsanental  etismiius  for  ©rythropoissis  in  all  vearfcebratosB  hp 
been  found  to  b®  ineffsctiT©  as  a  stimulus  to  blood  fonnatioa  in 
eold«»bloeded  animals  such  as  ths  turtle.     Furthepiaoro  circulatory 
maSi  r@spiratory  s&djustiaents  to  aeut®  exposure  to  hypoxia^  ^shich  are 
charaot^ristio  of  all  hoQiothemts ,  &r@  not  found  in  the  turtle*    A 
possible  ©xplanation  for  the  narked  resistanc®  of  the  turtle 
©rythrocyt©  to  damage  by  -diolQabcdy  Xoirradiation  laay  b©  in  th© 
finding  that  th®  longevity  of  th©  turtle  erythrocyte  is  many  tiiass 
longer  than  any  other  aaicaal  prsTiously  reported  in  th®  literatuytso 

There  is  no  incr^&se^  susceptibility  of  rate  to  ojiporiin&nt&l  bae^ 
terial  endocarditis  if  polyoythsmia  is  pr9-v«nted  by  repoated  bl®©d=^ 
ings  during  th®  period  of  ®aposver©s  to  altitude^     The  resistance  of 

rats  i®  not  low®r®d  by  a  di®t  ©oitaiJSdQg  oobaltg  tifeioh  produces 
polyoythsaia  but  not  byxjoxia©     fh©s©  findings  suggest  that  poiy-^"' 
oyfeheaia  acts  by  incr©aeing  13i©  -mrk:  load  of  th©  hear&and  that 
hypoxia  lowers  th©  r©aistan©©  to  oertain  baQtoria^  and  that  both 
suoh  factors  ar®  n©©d©d  to  render  a  norsial  l^art  more  susceptible 
to  infeotiorits 

Signifjeasioe  te         HIAMD         Research s     Provides  infonaation  for  a  better 

'~°"'°~"~"™""""' '"""""  '        "—>-»«—-=-      understand ing  of  the  relationship  of 

"    i^tabolissa  and  blood  forraations     Supplying  a  raathod  for  s'mJuatica 
of  ■various  fteetors  liaportaat  ia  the  devsloprae-nt  and  troatiasat  of 


QOurs®  of  P£o,feQt8     Attesapta  will  be  made  to  find  a  eold-^-bloodsd 

animal  ropreseatativ®  of  a  class  other  tlian  reptiles 
to  b®  used  to  provide  further  data  on  the  r®ljation  of  hyposia  to  biooS 
fosmsticn  and  physiologio  adaptations «,     Proliminaffy  ©Tid®ne®  new  sug- 
gests that  it  is  pes  sib  1©  that  ssythrooyto  ion^crity  laay  b®  oorr®latr: 
■raith  epseies  longevity  in  poikilothenasa     Studies  will  b©  eraadueted  ' 
order  to  substantiatg  this  hypothesise 

Further  attsiapts  will  b©  mad©  to  rsKier  dogs  susoeptibls   to  experi'^ 
mental  baot©rial  ondooarditis  for  the  purpose  of  providing  a  tool  fo: 
th©  aurgioalg  physiologioal  and  tJssrapeutio  studies o     Furfebsr  atterapv 
to  influeno®  th©  coars®  of  ©spsrijissntal  malaria  will  he  c^sduoted  ^It 
"Varleus  sts^ins  of  nio©  found  to  diow  marked  variation  ia  tteis" 
©sythropoiatio  rosptms®  to  hyjjojsiao 

Work  will  eomta^iu©  on  the  in  tI'^o  production  of  ©lythropoietin  in  dor, 

fh®  studios  on  the  altitud©  aeeliiHatigation  of  obos©  rats  -sdll  bs 
ecsatinuedj,  and  th®  subjset  ©f  f&etoye  affsotin;;;  altitud®  tolsrane® 
is  being  ■Mioroughly  ©splsrede 
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IDFNTIFY  ANY  COOPFIRATK^Q  UNITS  OF  THE  FJBLIC  HEALTU  SKRVICF-e  CR  OTHFR  OROaUI- 
ZATIONSs  mOYlDim  FUNDS,  FACILITIES^  OR  Hi:RSO^raKL  FOR  THIS  PROJECT  IH  KITHFS 
1955  or  19S6S      IF  COOPERATING  UHIT  IS  "ITHIN  NIH  INDICATE  SERIAL  NO(S)    (ITEMIO^ 

Stud.i©s  on  longevity  of  erythrocyte  are  bains  cseidijctod  ^th  cooperation  of 
D?c  Kirkland  B?a®®  of  General  Radiobleloey  Sffletions  ITational  Cgsieer  Institist©o 

iiiAm  « 

studies  on  h®n®,topoi©tin  in  doge  ©onduotod  in  oooporation  with  Drso  Charlos  M© 
Siimp  F^ul  R@^ax,  sand  G©  Lookard  Coal®y  of  th®  Dapartsisat  of  M®di€sin®  of  The 
Johns  H^kins  Fbspitale  BaltlmoF®^  ^A&tylMido 

Endoearditis  studies  oondiaoted  with  Qot^®ratien  of  Ds»e  Benjamin  Higbri^a  of 
Section  on  I^thologio  Anatosnyj,   NIA'fflo"^  o2112'=^2 

Studios  mth  obsa©  aal^ls  &ro  bQing  eaodueted  with  ooopsraticai  of  Dr»  Oiaf 
Miokelssn  of  Soetion  on  Bioohemistry  and  Physiology  of  Nutrition^  KIAMD* 

Niy!D-62113»12 


IF'lfflT'^^jFef^FSElBiJF^V  C0».tftF.i:iFNTS'~<3^  PARALLELS  RESEARCil  DO?rE  ELSE'/OffiSF' 
IN  TI!F  PUBLIC  HEALTH  HERVICK  (WTHOiJT  INTP RClIAiTGE  OF  PERSOMEL^,  FACILITIFS  OS 
FTrjDS)t,   IDF.IITIFF  SUCH  RrsyARClij      (BY  SFRIAL  :iO«(S)   IF  '^THIIJ  NIH) 
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19S4: 

Altlanda  P«  D«  and  B,  Highraan»  Effeet  of  a  folic  aeid  smtagonist  (S^Mothyl 
PSA)  upon  rats  exposed  to  high  altitisde,  im«,  Jo  Phygiol*^  178s  (1)  l^S^ 
Jam*  f  1954« 

lltlandg  P*  D«  and  Me  Fiarkore     Effects  of  hypoxia  upon  tl;®  box  turtle^ 
Accepted  by  Am*  J«  Fiiysiols 

HighmsiSs  Be,   Pe  De  Altiand  and  lU  Eagle*     Esperinonts,!  baotorial  esidooaFditis 
in  altitude  rate*     AS14,  Arsha  Bathes  58s  241«=257e  Septe,  I954« 
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National  Institute  of  Arthritis  aiid  Motabolio  Disoaaeg 


2o    Laboratory  of  Physical  Biol©«^ S<y    ^trslolo 
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6a29«88 


6a  to  investigate  the  motabolie  responses  to  stress  and  to  drugs  of  intaot  oeXla 

and  tissues 

l^HDjfE'CT  TITLE         ~  "^  ..».,».«..,«.—.  «-=»«=»„ 


7*     Ppsderiok  Sperliag, 


9,     PROJECT  DESCRIPTION 

Ob jgQtives  g     faggiag  the  cellular  ocrapesneats  (fats^  prefeeinss  ajaiao  aoidSc 
auoleio  stoidds  ®t©o)  raith  C*^  assd  analysing  the  QhamgQS  in  th© 
C'^^  end  aaalysing  ths   eSxiages  in  the  C*^  eont©nt  of  tjieise  ecenpcsnsats 
after  ©spoeur©  to  drugs  nnd  t©  stress  c 

Methaas  Employed  I     She  primary  ooiapoiients   (ffetSg  proteinso  etOo)  of  frog  eggs 

were  made  radioacti-?®  by  in^oeting  tb©  feKsal©  with  foria0.t0'^G-''.*c 
OrulatiOQ  ■was  then  induced  by  pituitary  anjoetionj,  and  th©  eggs   ferti'- 
Used  in  a  sperm  suspension*     These  ©ggis  were  ohosen  beoaus©  they  ars 
oompletely  self°sufficient  in  terns  of  foodg  represent  a  generalised 
cell  type  rather  than  a  specialised  eell  type  for  a  ooi^paratively 
Icsig  period  of  tine  during  de-^elopffient;  are  easily  tagged j  and  are 
readily  obtainable  in  large  numberso 

fh®  fertilised  e.-^e  are  exposed  to  suoh  drugs  ae  dinitrophenol  and 
allowed  to  develop  to  pr0«»detenained  stages  t.     Controls  from  the   same 
clutohj,  and  during  tte   same  developnental  stages  are  used  for  oom" 
papisan»     At  the  various  stages  ef  developoseatj  eontrol  and  experi° 
mental  eggs  end  e5ab3?yos  are  removedj,  airi   the  peftinent  oomponents 
extr^ots^i^  analysed  end  eemp&rede 


t 


62129"33 


PROJECT  DESCRIPTION  «  CONTINUKD 


I 


ISaiior  Flndia.es»     The  dovolopm&nt  of  standard  methods  for  pspmitting  direct 
ocsapacison  of  C^*  actiTitlwa  b®tw»®n  eontrol  and  ex|>ori«= 

mental  ©ggs  and  ©aibsyose 

»In  tej^a  of  ohoagas  In  C^^  during  various  de-s^lopasntal  stages  it 
Jms  been  found  that  G^^  a©tivity  in  fats  begins  to  drop  sooa  after 
ol©a-^®g®  begins,  but  that  C'^^  actiTd.ty  in  proteins  remains  the  s©m© 
for  a  long  period  of  d©v©Xopaent«    'Rhen  tha  eggs  are  ©xposed  to  0»S^ 
d»xtr©s©j,  the  drop  in  C^-  aetitrity  in  ifhe  fats  is  less  than  th&t  of 
ths  controls  9  -shil©  th®  psxjteins  renaia  at  ti©  sasm®  Isvsl  as  tho 
eontrolss  aad  show  no  ehang®»    Y.'hea  exposed  to  IsljCWO^OOO  dilution 
of  diaitpophenol^  the  C^^  activity  of  ^e  fats  drops  mo?©  sharply 
than  the  ooatrolsg  and  the  C^*  setiTlty  of  Mie  protains  sho^s  a 
sh&rp  deolino  •sSiioh  is  absent  in  lii©  controls  and  in  th©  destroae"> 
ti»eated  gpoup*     During  ttes®  'dawslopaon'teil  stages  ^  tter©  is  no 
appfereat  deoline^,  in  both  ©catpols  aad  ©xperiaental  ©mbsyoss  ia  tbe 
issights  of  either  the  fata  or  th©  ppoteiaso 

Sigaifieanc©  to        NIAMD         ges^archs     la  «ard®r  to  laaders'baad  th©  iateraal 

" j*arsp'cKiE©8'"' of  "o©iTia~aiiS''"^!T8 uss  to  dmgs  asd  to  stress  and  thtis  tte 
mfie&tB  of  drugs  ssfi  stress  as.  an  organisEg  th©  sfeasugss  ceouyriag 
trithin  ths  oslls  and  tisBu©s  must  b©  thoroughly  amlyEedo     Th© 
iasthods  disouBsed  above  appear  to  b©  abls  to  suppXomeat  &ad  ®s±-0nd 
iafomation  obtsiimbl©  by  other  pJ^siologieala  pba.rEaooS,ogiesl^ 
bioohsjaieal  and  phyaieai  methods© 

Furthsr  s=©finsis©atE  of  lEsthcde  Ere  isdicated  as 
•H©2,1  as  the  isolation  and  aaalyais  in  terjas  of 
ehsngss  in  C^*^  aoti-fflty  of  the  various  aatno  acids  and  nuoieio  aoids 
fhe  ohasg^s  in  th®s«  ssiy  indiis^t©  th©  mechanisni  -mareby  laarked 
Qlmages  in  C^--  aotiTity  in  protoins  ooours  without  apjs^peat  •slight 
o^ttig©e  after  ©xposur©  to  diaitrophenold 


^ 


DeoGEfr3®r  1SS4 


Aaaiysi-S  of  NIH  Prog:  ivitiss 


10„  ■  NLWffi=.    62129-88 


ur-fusoinssr 


SfB«ATED   1  BUDSETED  POST 


TIOHS     I  MM  YE&RS 


DAYS     g 


RETIF/i  &  APPROVAL 


•jawrrip 


AIS!BIlSfEfl.TIOH 


TSCMXCAL  ASSISTAJmCE     /T' 


DENfXFYMYCOOMlATING  UNITS  OF  THS  PUBLIC  IIFALTH  SERVICE,  OR  OTHER  ORGA.NI. 
MTIONS^   HIOVIDIHJ  FUNDS.,  FACILITIES «  OH   PRRSONWEL  FOR  THIS   PK)JECT   IH  EITHER. 
195S  or'^I956«     IF  C00H5RATIKG  UIIT  IS  ;M1?KIN  NIH  INDICATE  SKPJAJ.  m(S)    (iTELll 

None 


liT^IF^HIS^f^JECFWSFl^JsTWTpO  ,  OS   parallels  research  feNTSLSE^iffiRE'" 

IN  TKE  PUBLIC  HEALTH  RFPVICE    ^'JITKO'JT  IKTPRGJJANGE  OP  Pj-RSONIELs  FACILITIES  OK 
FIELDS),   IDSNTIF/  SUCH  RKSFAHCHs      (BY  SFRIAL  KO„(S)   IF  miiim  NIH) 


None 


o    «r     e» 


Deeeraber  1954  Analysis  of  !IIH  Program  Aotlvit 

Honors,  A'nsurds,  and  "lib ligations  Sheet 

15.    NIArffio     6a29-^3 

"^     LIST  PTOLICATIOMS  OTHER  IHAN  ATTRACTS  'FRQ.:  THIS   PROJFCT  DURING  CA1F.NDAR  YEAE" 
199^8 

Sperling,  F»     El©otron»tpaok  autoradiogsuphy  of  radioactive  frog  mbryoQt, 
Natura^  174s  749,  Oot«  16^  1954, 


Tn — CrST  it'NCJRS'  A'HD  Av{ArDS  to   PFHSOMFL  relating  to  this  project  "dCJRING  CALFfDAjf 
YEAR  1954 » 

Nona 


p^p.c.  -  1 
December  1954 


Analysis  of  NIH  Program  Activities 
Project  Description  Sheet 


1.  National  Institute  of  Arthritis  and  Metabolic  Dlaeaaes 
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PROJECT  DESCRIPTION 

Objectives ;     The  objective  of  this  project  is  to  study  the  msohanism  of 
polynsrisation  of  proteins  in  order  to  gain  insist  as  to 
how  cells  build  up  network  structures.     The  stmctures  involved 
in  muscular  contraction  and  blood  coagulation  are  the  results  of 
protein  polyDieriaation.     The  main  part  of  this  project  is,  there- 
fore, devoted  to  the  study  of  proteins  involved  in  muscular  ccai- 
traction  and  blood  coagulation. 

Methods  Employed;     The  mettiod  of  attack  is  both  direct  and  indirect*     In 

the  direct  attack  the  proteins  of  muscular  contraction 
on  blood  coagulation  are  separated  from  their  native  milieu  and 
are  studied  under  arbitrary  conditions  which  a3Pe  selected  to 
reveal  properties  of  interest,     (Isolation;  characterization: 
sise  aM  shape  of  the  molecules;  determination  of  chensical  compo- 
sition; modifications  brought  about  by  charging  specific  groupings 
either  chemically  or  enzymatically. )     In  the  indirect  attack 
studies  are  nade  on  sane  other  already  better  known  proteins  to 


62130-90 
SERIAL  NO.  =  2  - 
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gain  inforraation  before  the  direct  attack  is  made  (e.g. 
methylation  of  serum  albumin  or  a  study  of  antigsn-=antibody 
reaction).     In  these  studies  the  procedures  of  biochemistry 
and  physico-cheraistiy  are  employed.     For  example :     paper  and 
ion-exchange  chromtpgraphy,  enzymology,  ultracentrifugal 
analysis,  osmometiy,  light -scattering  HBasui^iBents,  electro- 
phoresis, the  diffusion  measurensnts,  e-t«o 

Ma.ior  Finding;     It  was  further  demonstrated  that  ATP-splitting  and  con- 
traction of  muscle  fibers  are  not  correlated  (Bowen)  and 
It  was  found  that  besides  ATP  and  IIP,  inorganic  salts  KSC.N,  KI 
tknowi  to  depolynseilz®  acton  J,  cause  muscle  fibers  and  myosin- 
B  threads  to  contract  (Laki,  Bofwen), 

It  was  observed  that  both  human  and  bovine  serum  albumin  can  be 
induced  to  polymerize  rever&ibly  under  the  influence  of  hydrogen 
ions  and  salts  (Saroff)„     Some  intrinsic  binding  constants  have 
been  measured  in  connection  with  the  interaction  of  proteins  and 
metal  xons,  and  it  was  shown  that  copper  ions  dimsrize  serum 
albumin  (Sarcaff,  Simpson), 

A  quantitative  determination  of  the  amino  acid  ^imposition  of  the 
two  peptide  components  of  eo-fibri.n  has  been  achieved.     It  was 
fofund  that  guanidinated  fibrinogen  is  clotted  by  thrombin  and 
that  the  co=.fibrin  released  also  contains  gianidinated  amino 
acids  (Laki,  Kominz,  Saroff), 

The  presence  of  the  amino  acid  lysine  (with  its  amino  group 
covered)  was  discovered  in  the  protein  -  salrains  (Kominz), 

Salmine  was  found  to  be  heterogeneous  from  the  chemical  point  of 
View  in  spite  of  its  homogaaeous  appearance  in  physico-chemical 
measurenents  (Carrol.!.  Komins), 

It  was  further  dsaonstrated  by  using  tropomyosin  and  salTdns 
that  O-HEthyl-iso-urea  is  a  favorable  new  reagent  to  detect  a- 
amino  end  groups  in  proteins  (Sarcff,  Irreverre,  Kominz), 

A  peptide  was  fourai  in  human  Y-globulin  preparations  which  in- 
habited the  agglutinin  reaction  characteristic  for  rheumatdid 
arthritic  patients  (Williaimi). 

Signifieanee  to         MIAMD        Reaeareh.     When  part  of  the  protoplasm  or  the 
,.    .   .  nfhole  cell  (as  in,  e«g,,  cell 

division  or  muscular  contraction)  performs  mechanical  work,  a 
network  stmctur©  is  built  up  at  least  temporarily,  mainly- 
through  an  ffl^derly  polymerization  of  globular  proteins.     This 
stricture  then  reacts  with  the  surrounding  material  and  by 
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Utilizing  metabolic  energy  (stored  in  ATP  eogo)  psrforma  work 
(muscular  conti^ctionj  ameoboid  movenKnt).     In  order  to  under-> 
stand  this  "mecharK? -chemical  eouplirg"  (the  interaction  of 
structure  with  the  surrounding)  and  its  dia orders,  we  must 
know  how  sixh  structures  ar©  built  up«     Muscular  contraction 
and  blood  dLotting  are  examples  of  procssses  where  stinictures 
are  built  up  through  protein  polyn^rization.     Such  Imoisrledge 
eventually  will  lead  us  to  the  understanding  of  certain  diseases 
of  Ejuscls»     Study  of  blood  clotting,  in  addition  to  supplying 
clues  fcr  protein  polyiitsrizationj  givss  us  better  understanding 
of  tlie  disorders  of  blood  clotting  (like  hansphilia)^ 

When  both  direct  and  indirect  approach  le^ds  to  iK)me  specific 
disease  (e.g.  hemophilia,  rheunatoid  arthritis)  the  advantage 
offersd  1^  atuc^irg  the  disease  is  uti3J,2ed  to  the  ext,ent 
profitable , 

Proposed  coxirae  of  project;     In  the  next  calendar  year  the  project  idll  be 

pursued  along  the  lines  outlined  above.     It  is 
further  planrsd  that  a  study  on  hsaophilia  will  include  a  study 
of  tha  clotting  defect  of  a  hemophilic  patient.     The  possible 
physiological  role  csf  co=fibrin  will  be  investigated.     The  partial 
analysis  of  the  amiiKJ  acid  sequer^e  of  one  of  the  peptides  of 
co-fabrin  is  planned,  together  with  a  seardi  t<&  an  ensyras  vfhieh 
might  split  off  the  tyrosine -bound  sulfate  fitsm  the  pep'tide. 
Physico-chemical  stt^ias  will  be  further  extended  to  study  the 
effect  of  temperature  on  the  tw3  modifications  of  myosin.     The 
usefulrsss  of  O-jRathyi-iso-uraa  as  an  end~group  reagent  will  be 
further  investigated  and  the  agglutinin  reaction  of  rheuraatoid 
patisits  will  be  studied  further. 
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RESEARCH  £J  AmiMSTRATION 

REVIEif  &  APFHOVAL     ^  TECI-ilGCAL  ASSISTAM3E     £J 


13 o  IDENTIFY, AM  COOPERATIHG  UIJITS  OF  THE  PUBLIC  HEALTH  SERYIGE^  OR  OTHER  0RGAJ3I- 
ZATIONSj  PROViniiaG  FUr®Sj  FACILITIES,  OR  PERSOMfiEL  FOE  THIS  PROJECT  IN  EITHER 
1955  or  1956;      IF  COOPERATIKG  UICET  IS  MTHIM  NIH  INDICATE  SERIAL  KO(S)   (ITEMD) 

Dr.  Harold  A.  ScheragSj,  Dspartaaent  of  Chastistsy^  Cornell  Uni^ersityj, 
Ithaca,  New  Icrk.  ' 


14„     IF  THIS  PROJECT  RESJiMHLES,   GOMPLEMENTSj  OR  PARALLEI5  RESEARCH  DONE  ELSE'.iiHSRE 
IN  THE  PUBLIC  HEALTH  SER¥ICE  ('.dTHOlfr  liffERCHAJCE  OF  PERSONNEL,   FACILITIES  CR 
FUNDS) s   IDENTIFY  SUCH  RESEARCH:      (BY  SERIAL  NOo(S)  IF  ViflTHIW  NIH) 

Non@ 
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Bowen,  ¥.  J.,  and  Kanuin^  T.  D,;     The  kinetics  of  n^olcinas©.     I,  Studies 
of  th9  effects  of  salts  and  pH  and  of  the  atat®  of  equilibriiaa.     Archo 
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Kojainz,  D.  K.,  Hou^,  A.,  Symonds,   P,,  sfiiid  Lski,  KaS     Ths  amino  acid  cojapo^' 
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Laki,  K.,  Kcaains,  D.  Ke,  Syjsonds,  P.,  Loraad,  L,,  and  Seagsrs,  W.  H.s 
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49s   (1),  276-282,  Apr„,  1954. 

Lorand,  L.  and  Laki,  K.;     A  simple  lasthod  for  purifying  an  aeti'^ator  of 

prothroiabin  (sntiiieaiophilie  factor)?    Biodiim.  Biophys.  Acta,  13,  448-449, 
1954. 

Saroff,  H,  A,;     Diffu.^on  Apparatisa,     Patsnt  2675349,  Apr.  13,  19§4e 

Frisss,  E.  T.,  Moralea,  M.  Fo,  and  Bowsr,  W,  J. 5     Son^  further  observations 
on  th©  interaction  of  EBTA  with  th®  myoain=A'IP  systi^i.    Arch.  Bioehsua. 
Biophysos  53;   (1)  311-3138  Mov.,  1954o 

Bowsn,  W.  J.,  aisi  Kerwin,  T,  D.  s     A  stu<^  ai  ttei  effects  of  ethyleaedisEdne 
tetraacetic  acid  on  myosin  ATP«=a8©.     J.  Biol,  Ghsa.,  211s   (1}  237-247, 
Nov.,  1954o 

Scheraga,  H.  A.,  Carroll,  W.  S.,  Nims,  L.  Fa,  Sutton,  E.,  Backus,  J.  K., 
and  Saunders,  J.  M. :     liydro dynamic  properties  of  urea-denatured 
fibrincga^.     J.  PolynKr  Sci,,  14:   (77)  427-M.2,  Mar,,  1954. 

Laki,  K,  s     Ths  cheaaistry  of  prothrombin  and  sonss  of  its  reactions. 
Physiol,  liev,,  34:   (4)  730=735,  Oct.,  1954» 

Edsall,  J.   T.,  Maybupy,  K.  H.,   Simpson,  d,  B, ,  and  Straesale,  E»: 

Dimeriaation  of  serum  aercapt albumin  in  presence  of  mercurials.     II. 
Studies  with  a  bifunctional  organic  mercurial.     J.  Am.  Chem.  Soc,  76j 
3131  (1954) o 


-  6  - 

NIAMD   „  62130^90 

SERIAL  NO, 

16.     PUBLIC  ADlOMS  -  COIfflHUED 

Anfinaen     G.  B,,  Jr.,  Radfisld,  R.  a.,  Cloate,  'rf.  L.,  Page,  J.,  and 
Carroll,  W.  K.s     Studies  on  the  gross  stnaityre,  cross-linkages, 
and  tsnainal  sequences  in  ribonuclease.     J,  Biol.  Chsm.,  207?  201 
1954  * 

Laki,  K.j  and  Bowea,  W.  J.t     Ths  contraction  of  muscle  fiber  and  myosin- 
B  thread  in  El  and  KSGN  solutions.     To  appear  in  Biochim.  Biophys. 

SiBipson,  B.  B.J  iSvans,  R.  L.,  and  Saroff,  H.  A.s     Polarography  of  th® 
noble  Bstala.     To  appear  in  Jferch  1955  Jour,  of  Am„  Chea.  Soc. 

Bunim,  J.  J.,  Sokoloff,  L.,  Sfilliams,  R.  E.,  aid  Black,  R.  L.i 

Hheusa&toid  arthritis:     A  rsvi©w  of  recesit  advances  in  our  knowledge 
Qono@mxsig  its  latholofflr,  diagnosis  and  treatment.     To  appear  in 
i-eb.  1955  iss\s3  of  Joia=.  of  Chronic  Diaaases,  Vol.  1,  No.  2« 
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1,    National  Instdtute  of  Arthritds  and  Metabolic  Diseases 


to    Clinical  lAvestigatdons 

LABOa.wtoRI 


Ii«    Bethesda 


3»    Arthritis  and  Rheumatism 
5»    NlAiffi«6a3l-21 


6,    The  Hature  of  the  Anemia  of  Rheumatoid  Arthritis 
PROJECT  'riTLB      ~  "       ~ 

7o    Franklin  G»  Ebaughj  Jr»j  HoDo 
PHINCIPAL  I.WESTIGATOR  ~ 

3o    Ralph  E.  Pater son,  M«D«g  Gerald  P*  Rodnan,  M.D.,  Joseph  Jo  Bunim.  McDo 
(Mher  M^stigatorS  '  '-        f        i        r  ? 

?.  PROJECT  DESCRIPTION 

Objectives;  To  afford  an  understanding  of  the  reasons  why  certain  patients 
with  active  rheumatoid  arthritis  become  anemic o 

Methods  Eiiq>loyedj  The  measurement  of  the  duration  of  circulating  erythrocyt.ss 

life  span  in  patients  utilizing  the  Ashby  Selective  Aggluti^ 
nation  technique  and  radioactive  Sodium  Chromate  labeled  red  blood 
cells:  determinations  of  serum  copper  and  the  determination  of  the? 
rate  of  plasma  iron  clearance  and  the  subsequent  rat«  of  utilisation 
of  iron  by  the  bone  marrow  to  make  erythrocytes  by  radioactive  Fe-»59 
tracer  techniques  and  the  chemical  determination  of  the  serum  iron| 
the  measurement  of  the  rate  of  excretion  in  the  f edes  of  urobilinogen 
and  blood ®rum  bilirubin  levelsj  and  concurrent  clinical  studies  on 
the  natural  course  of  the   anemia  and  the  effect  of  certain  steroids  on 
the  course  of  the  anemiao 


Patient  Materials 


NOe 


Admissions 1 


Adult  males 
Adult  females 
Children  male 
Children  female 


Outpatient:  Number  of  patients 
Number  of  visits 


Average  Stay  Dagrs 
—^ 1B6 


li* 

1 

2 

7 
21 


Major  Findings:  The  mean  red  blood  life  span  in  a  series  of  patients  was  de- 
termined and  found  in  the  majority  of  patients  not  to  be  signi" 
ficantly  shortened  from  a  comparable  group  of  normal  raaiLes  and  femaleSo 
The  dynamics  of  iron  mst-abolism  were  studied  in  a  number 
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of  patients  atid  the  rate  of  hemoglobin  production  estimatsd.  The 
ssrura  iron  was  found  to  be  low  in  most  patients.  The  administrat-ic 
of  iron  orally  or  intravenously  did  not  significantly  increase  the 
Serum  iron  or  the  red  blood  cell  comitso  Tims   it  is  concluded  that 
a  deficiency  of  body  iron  is  not  the  cause  of  the  aneraiao  An.  abno."^ 
raal  type   of  pyrrole  metaboiism  not  previously  described  has  been 
found  to  occur  in  arthritic  patients,  A  asx-f  method  has  been  develo 
for  the  determination  of  ©©rma  coppero 

The  beneficial  effect  of  steroid  therapy  on  the  aneinis  of 
arthritis,,  described  previously  hy  others 5  has  been  confirmed,  aid 
although  the  raechanism  ^nereby  steroids  coi^vert  the  arieniia  is  curr'~ 
ently  not  understood^  some  progress  on  this  problem  has  bean  made 
by  studies  presently  in  progress o 

Signigicanee  to  HJaM)  Rese^chs  This  s  tudy  is  but  one  of  several  long  term 

projects  -^ose  aim  is  to  under staiid  more 
fully  the  cause  of  rheuraataid  arthritis  and  its  cureo'  This  projeci- 
illustrates  progress  in  a  clinical  and  laborato3fy  study  of  the  nati>; 
of  the  anemia  of  rheumatoid  arthritis*  It  is  possibility  although 
no  means  a  certainty  that  a  more  complete  understanding  of  the  raecL. 
nisra  of  the  genesis  of  anemia  of  arthritis  will  lead  to  clues  ultir.; 
ely  useful  in  discoveries  of  the  cause  of  arthritis o 

Proposed  Course  of  P^ojggtg  Studies  concerning  the  mechanism  of  steroid  aeti 

on  the  anemia  will  be,  continued  as  well  as  studi 
designed  to  more  fu].ly  characterise  the  defect  in  pyrrole  metabol,'/ 
demonstj^ated  in  the  current  studies. 
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PI  1955 
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2 


_J^1  YSsBB 
1  1/3|    1       12  1/3 


FY  1956 


25^000 
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BUDGET  ACTIVITIs 


RESEARCH  ^ 

RE^EBf  &  APPROVAL     /7 


iU)MINISTRATION 
TECHNICAL  ASSISTMGE 


13  o  IDENTIFY  Pm  CGOPERATIMG  UNITS  OF  'THE  PUBLIC  HEALTH  SERVICE^  OR  OTIiER  ORGMI- 
ZATIONSj  PROVIDING  FU^ffiS^  FAGILITIESs  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  1956?      IF  COOPERATINQ  UNIT  IS  y.JITHIN  NIH  BffilCATE  SERIAL  NO  (S) 

Non@ 


lUo   IF  THIS  PHDJECT'  RESEMBLES,  GOMPLEIffiNTSj  OR  PARALUlS^SEARCH  DONE  ELSEK^ERE 
IN  THE  PUBLIC  HEALTH  S£R\HCS  (WITHOUT  INTERCHANGE  OF  EERSONNELj  FACILITIES  OR 
FUNDS),   IDBNTIFI  SUCH  RiSEARCHs      (BI  SERIAL  NO.   (S)   IF  t'JITHIN  NIH) 


Nons 


I 
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Peterson^  R.Ee,  and  Bolliex".  M.     The  Determinatdon  of  S@z^mi  Copper  with 
biS'-Cyclohsxanone=Oxalyldihydrasoas»     Anal.  ChempD  ^^  press 


iTo^LIST  HONORS  kW  m&WS  TO  PSRSOMMEL  RELATII^G  TO  THIS  pfiOaiSGT  DURING  Ciy:,ENDAR 
YEAR  I95ki 

None 
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PROJECT  DESCRIPTION 

Objectives t     The  obj  ectives  of  ttiis  pro j  ect  are  the  study  of  oral  iron  absorption 
in  patients  tdth  ]j.ver  disease  and  patiants  with  various  anemias^ 
and  determination  of  tte  turnover  rate  of  iron  in  the  normal  nmle  and 
featale^  and  in  patients  ^th  various  hsnatological  disorderso 

Methods  Enrployed;     Oral  iroi  absorption  is  determined  by  feeding  a  trace  quantity 

of  radioactive  ferric  salt  and  determning  the  per  cent 
absorbed  and  tte  per  cent  incoiporated  into  the  red  eellso     Iron  tum- 
over  rate  is  also  determined  by  tte  use  of  radioactive  ironc. 


Patient  Materials 


No a  Average  Stay  (Days] 


Admissions?     Adalt  xmL@s  12  20 

A<Mlt  females  10  20 

Children  0  0 

Outpatients     ftoiber  of  patients       20 
Ttoiber  of  visits        120 

Major  Findings;     Studies  to  date  seem  to  indicate  that  patisits  with  liver 
disease  and  patients  with  certain  anemias  absorb  more  iron 
than  normal  sabjects|  hwever,  a  final  evaluation  of  this  data  must 
await  additional  studies  on  ronaal  male  and  female  subjectso 

The  studies  on  iron  turnover  rate  ^ow  an  average  figure  of 
Oo^  rag/kilo/d^  in  the  noraial  female,  and  a  similar  figure  for  ths 
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noimal  raaleo     However,  too  fesf  stadias  witii  normal  males  have  been 
made  to  stats  that  thsre  is  no  sifoificant  sa9c  differezaseo    A  series 
of  more  than  100  studiss  have  been  carried  out  in  pati®its  with 
various  anemias^  and  it  appears  ttet  ths  iron  turnover  rate  is  not 
always  directly  correlated  wii^i  Hie  rate  of  hemoglobin  prodactioHo 

Significance  to  NIMD  Research;     The  stodies  on  iron  absorption  are  of 
°°~'^  —„_===».=»-=-      significance  as  related  to  the  problem  of  the 

pathogenesis  of  siderosis  (iron  storage  disease )o     The  studies  on 
iron  turnover  are  directed  towards  an  evaluation  of  this  method  as 
a  simple  procedure  for  irw estimating  hemoglobin  synthesis  in  y^^Oo 

Proposed  Course  of  Project?     Additional  studies  of  iron  absorption  in  normals 

should  be  carried  cutj,  as  a  "yardstick"  to  evaluate 
the  findings  in  di^aseo     Also,  additional  iron  turnover  rat©  sfeidies 
iBUst  be  carried  out  in  normsQ.  males.     Theniethod  must  also  be  further 
evaluated  in  various  disease  states. 
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9o     PROJECT  DESCRIPTION 

Objectives  s  To  gain  understanding  of  clinical  gout  by  studying  uric  acid 

biosynthesis  and  excretion  in  normal  and  gouty  subjects,  and  by 
investigating  the  mechanism  of  action  of  drugs  which  influence  these 
factors  o 

Methods  Employed;  The  incorporation  of  isotope  from  orally  administered  labeled 

precursors  into  various  purine  excretion  products  was  studied 
in  normal  and  gouty  subjectSo  Uric  acid'  excretion  in  patients  with 
various  stages  of  gout,  and  the  effect  of  drugs  on  this  excretion 
were  investigated^  The  serum  and  urin  of  patients  were  ass^ed  with 
enzymatic  and  chromatographic  methods  for  compounds  related  to  purine 
raetabolismo  Pigeon  liver  homogenates  were  used  for  in  vitro  studies 
of  pathways  of  uric  acid  biosynthesis o 

Major  Findings g  In  confirmation  of  our  previous  studies,  in  a  second  normal 
subject  l^^araino^^^imidasolecarboxamide^U^C^  was  again  in^^ 
corporation  uric  acid  by  two  metabolic  pathways  and  also  depressed 
the  incorporation  of  gSycine=N^5  into  uric  acidj,  suggesting  an  isi- 
hibition  of  the  de  novo  synthesis  of  purines  from  glycine*  An 
absence  of  isotope  dilution  ®f  i^-asnino^S-'iBddaaolecarboxaiid.de  (AIG) 
recovered  form  urine  during  the  study  indicated  that  there  is  no 
rapidly  miscible  pooJ;  of  this  compound  in  body  fluids*  The  incor= 
poration  of  AIC  into  uric  acid  in  one  gouty  patient  studied  xfas 
greater  than  nonnalo 

Phefjyibutaaone,  a  drug  -which  lowers  plasma  uric  acid  levels,  was 
shown  to  act  solely  as  a  uricosuric  agent,  having  no  effect  oz^  rates 
of  synthesis  or  of  catabolism  of  uric  acide  Antabuse,  a  xanthine 


Project  Description  Sheet  Continued 


oxidase  inhihitor,  was  shown  to  effect  only  a  meager  reduction  of 
urate  excretion  when  given  in  near- toxic  doses.  Probenecid,  anoMier 
•    uricosxiric  agent,  was  shown  to  be  relatively  ineffective  when  renal 
damage  was  severe  o 

Alit.eratMre  report  that  blood  glutaraine  levels  were  very  low  and 
oxypurine  levels  very  high-  in  gout  was  not  confirmed.  Normal  subjects 
on  low  purine  diets  were  shovm  to  excrete  xanthine,  h^npoxan thine j 
adenine,  guanine  and  S-methyl  guanine  in  0,5  =  10  mg,  quantities 
dail^o 

Significance  to  glAMD  Research;  We  have  sho^n  that  in  the  human,  as  in  other  b 

biologiccil  systems,  AIC  is  a  precursor  of 
uric  acid,  although  its  presence  as  a  normal  intermediate  in  purine 
metabolism  has  ©ot  been  demonstrated «  This  compound  can  now  be 
used  to  study  clinical  conditions  involving  abnormalities  of  purine 
metabolism.  The  finding  that  AIC  can  depress  tJie  de  novo  synthesis 
of  purines  in  the  huiaan  suggests  new  fields  of  investigation  of  the 
factors  involved  in  the  regulation  of  purine  production. 

The  mechanism  of  action  of  drugs  useful  in  the  treatment  of  gout 
has  been  further  elucidated.  The  role  of  T^methyl  guanine  in  purine 
metabolism  is  not  laiown  and  remains  to  be  investigated. 

Proposed  Course  of  Projects  Studies  with  labeled  AIC  will  b©  continued  to 

include  a  variety  of  clinical  conditions  in  which 
hyperuricemia  is  found.  The  mechanism  by  which  AIC  ©xerts  its  effect 
on  purine  biosynthesis  will  be  investigated.  Methods  are  being  dev0l= 
oped  for  a  stvdy   of  the   excretion  of  possible  metabolic  precursors 
of  purines  in  patients  with  gout.  Patients  will  be  investigated  for 
precipitating  factors  of  attacks  of  acute  gout  and  for  variations  of 
uric  acid  excretion  during  the  course  of  their  disease. 

The  question  of  isihethsr  or  not  overproduction  of  uric  acid  in  gout 
involves  nucleic  acid  pathways  or  a  more  direct  route  is  currently 
under  investigation  by  means  of  a  study  of  the  time  coiH'ses  of  C^ 
enrichment  of  urinary  purines  (adenine,  guanine,  7-methylguaninej 
hypoxanthine,  xanthine  and  uric  acid)  following  gJycine^l^C^^  feedlF^^j 
The  validity  of  equating  urinary  adenine  and  guanine  enrichment  with 
that  of  nucleic  acids  is  being  evaluated  by  means ,_  of  periodic  sampl" 
ing  of  whit«  cell  nubleic  acid  purine  moieties. 

Studies  of  early  intermediates  in  purine  synthesis  are  being 
continued  in  pigion  liver  enzyme  systems o 
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PROJECT  DESCRIPTION 
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Objective gg     The  great  inadeqjaa^  of  present  n^thods  of  trealajsnt  of  rheuj»to'M 
arthritis  has  resulted  in  a  seareh  for  new  drugs  ^hich  mi^t  be  of 
therapeutic  value..     In  view  of  the  usefulj  tlioagh  inad©(gaatej,  ©ffect 
of  steroids  that  are  now  in  use^  other  steroid  compounds  are  being 
scu^t  which  mi^t  have  greater  value  „     The  present  study  se^cs  to 
detemine  if  new  steroids  which  have  been  synthesized  have  greater 
therapeutic  usefullness  hj  reason  of  greater  anti°rheariiatie  potsn^ 
with  fewer  side=eff ectso 

Methods  Employe d;     Steidies  have  been  in  progress  at  SMMD  concerning  tyso  new 

steroidSj  laetacortsmdralone  and  Metacortandracins  ^nttesiaed 
Isj  the  Sobering  Corporationo     The  effect  of  fcese  drugs  in  rheiara,-boid 
arthritis  has  been  evaluated  by  adniM-staring  15iem  to^  patients^  after 
suitable  control  observationsj  and  carefially  noting  chsiges  in  S3?mp° 
tomsj  joint  changes^  functional  capacity^  tissue  patholo^r^  sM  blood 
.  constituents o     The  sprsptoifiatic  changes  are  recorded  after  car@fhl 

questiOQing  of  the  patientp     Joint  changes  are  noted  by  careful 
■  examination  of  evexy  jointj  recording  each  type  of  f irsiing  iy  means  @f 
a  numeric^  code,  and  then  quantitating  the  severity  of  tliese  changes 
ligr  means  of  this  code.     The  functional  state  of  each  patient  is 
observed  "bj  meandsof  a  careful  mea^rement  of  tihe  range  cf  motion  of 
each  jointj,  asqiressing  the  tot^  abnormality  in  range  of  motion  as  a 
percentage  of  normalo     Tissue  changes  are  observed  by  nsans  of  biopsies 
of  synovial  or  other  tissueso     Changes  in  the  ESR^  C-Reactive  protein, 
serum  proteins^  s®M.m  electrolytes,  cholesterol,  ealeiuia,  phosphorusj 
hsmo^oMn,  white  blood  cells  and  circulating  eosinophiles  are  also 
eheckedo    Hormonal  effects  of  these  drugs  are  observed  by  aisans  of  tha 
above  tests,  plus  observations  on  excretion  of  lY-keto-steroidSo 


» 
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Studies  in  progress  incltjde  tte  ©ffectivensss  of  these  drugs 
in  riieuraatoid  arttiritiSj  both  on  a  short=t©xm  basis  and  as  long^tarm 
therapjo     Careful  metabolic  balame  studies  are  being  conducted  to 
observe  the  effect  of  ths  drugs  on  electrolyte,  nitrogen,  calcium, 
phosphorus  and  water  ni©tabolisi!i<,    Pharznacologic  studies  of  tte  rate 
of  disappearance  of  these  sterd.ds  from  the  blood  and  exesetion  in 
the  tarin©  are  under  ws^g  and^  studies  of  their  clinical  effectiveness 
in  other  rteumatic  diiroases,   especially  lupus  ezythomatosuso 

Major  Findings;    Results  ttius  far  have  indicated  that  these  drugs  have  potent 

antirhe\355iatic  and  anti^^inflanmatoiy  effects,  several  times  more 
potent  than  cartisone  and  hydrocortisons»     Patients  essperience  dra<= 
matic  relief  of  jnin,  iroreasa  in  functional  capacity,  subsidence  of  the 
manifestations  of  joint  inflaima'ticn,  with  marked  clearing  of  fte  acute 
inflacBiatoxy  changes  in  the  tissues  and  changes  in  the  serosa  abnoriaal^ 
iUeSo     In  addition  ti®  drugs  have  been  ©bser'VBd  to  have  potent  adrenal 
hormone  actions,  inducing  eosinopsnia  and  fall  in  excretion  of 
IT-'ke-testeroidSo    They  also  induce  a  fall  in  serum  ^obilin  md  a  rls© 
in  serial  cholesterol »     These  drugs  did  not  cause  salt  arsi  water 
retentions  one  of  tte  nsin  side  effects  of  cortisone,,     Th^  do  eaus© 
a  loss  of  nitrogen,  but  this  is  not  as  great  as  with  pre-^ous  steroids o 

Minor  slde<=effeets  have  hesn  observed  with  thsse  drags,  includ- 
ing hirsutian,  aisiienorrhea,  moon'^faee,  aene,  abdosainal  discomfort,  sad 
soma  mental  clouding o     Ho- serious  side-effeetsdefinitely  attribut&bl© 
to  these  drugs  has  been  observed  as  yeto'    Some  tenden^  for  ths  .@ffee= 
tiveness  of  th©  drag  to  diminish  after  prlonged  adininistration  has 
been  noted,  but  thie  Im  not  heen  observsd  suff  icieniiy  to  detenaine 
hm  sezlaisiy  it  ^31  irapair  the  usefullness  of  ih®  drugSo 

Significance  to  NIAM)  Researohs     TM.S  stu^  has  given  reason  to  hope  for  signif- 
icant advances  in  tte  treatment  of  rhmmatoid 
arthritis  and  other  rheumatic  diseases  in  the  mar  future  =►    fte  drugs 
.  cujTently  under  Investigation  have -been  found  to  he  potent  agents^ 
■sdtht^t  some  of  the  serious  side°effects  of  previous  steroids^     Their 
:     final  value  and  place  in  the  treatment  of  the  rheumatic  diseases 
remains  to  be  wrked  out,   but  it  seems  certain  that  th^  will  be  of 
some  importaneeo     These  results  also  give  ena)uragei8ent  that  siiailar 
modifications  of  the  l^sic  steroids  will  result  in  irore  useful  drugSo 

Proposed  Course  of  Projects     It  is  planned  toccsitinue  the  present  line  of 

investigation  of  ^ese  new  steroids  in  order  to 
deteiaine  ^at  their  effectiveness  is  and  what  role  they  may  plsy  in 
the  treatiaent  of  rheumatoid  arthritis  and  the  other  rheumatic  diseases  & 
Specifically,  the  problsn  of  adecpate  dosage  and  treatment  schedules 
is  being  worfced  out,  side^effects  are  being  carefully  noted  and  means 
of  avoiding  then  studied,  the  development  of  resistance  to  the  effects 
of  the  drug  is  being  carefully  investl^tedo     Similar  studies  are  under 
way  in  lupus  erythematosus  and  scleroderma  and  Ihese  will  be  enlarged, 
and  repeated  with  other  rheumatic  diseases^ 
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9»  FRMEGg;  DESCRIPTION 

To  investigate  alterations  of  mucopolysaccharide  structure  and  of 
hexosaraine  metabolism  in  response  t-o  various  pathological  states  o 

Methods  En^loyeds  The  biosynthesis  of  hexosamine  has  been  studied  both  In  intac 

rats  on  a  hexosamine  free  diet  and  in  vitro  using  fragments 
of  rabbit  connective  tissue  grown  in  tissue  culture o  The  effect  of 
thyroidectomy  aed~  ^ypophysectomy  on  th©  concentration  of  hexosamine 
in  rat  plasma  and  connective  tissue  has  been  investigated o  Paper 
electrophoresis  has-  been  used  to  separate  components  of  normal  conneC'^ 
tive  tissue  and  the  hexosaraine  content  of  various  fractions  were  then 
determined.  In  human  studies  the  effect  of  scleroderma  on  the  hexo=> 
samine  content  of  connective  tissue  has  been  studied  and  the  effect 
of  stress,  ACTH  administration  and  various  pathological  states  on 
concentration  of  hexosamine  in  blood  and  urine  has  been  investigatedo 

The  intrinsic  viscosity  of  synovial  fluid  from  patients  xvdth 
various  rheumatic  diseases  has  been  determined  ats  part  of  a  study 
of  abnonnalities  of  hyaluronic  acid  in  patholdgical  states 0 

Major  Findings?  The  major  findings  of  these  studies  include  the  observation 

that  the  intact  animal  suffers  no  loss  of  carcass  hexosamine  on 
a  hexosamine^fres  diet,  that  rabbit  connective  tissue  can  synthesiae 
hexosamine  ^  vitroy  that  thyroidectomy  and  hypophysectomy  cause 
changes  in  connective  tissue  and  blood  hexosamine  levels  (thyroidectoij? 
raising  the  levels  aid  hypophysectomy  preventinh  the  effect  of  thyroid 
ect«my)o  Serum  protetos  were  found  in  abundance  in  blood  =free  ex= 
tracts  of  connective  tissue,  and  the  hexosamine  in  connective  tissue 
was  found  to  be  divided  between  protein  and  mucopolysacchai'ide  compon=» 
ents  of  connective  tissue  about  equally.  The  hexosamine  and  water 
content  of  the  skin  and  subcutaneous  tissues  of  patients  with  sclero= 
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derjTa  were  found  to  be  raised  compared  to  normal  controls  o  The  ez<= 
cretion  of  hexosaniine  in  the  urine  was  found  to  be  exceedingly  const 
in  normal  individuals  on  a  day"='to=day  basis,  and  this  level  was  fou" 
to  becoms  elevated  by  clinical  stress  of  any  type,  without  any  re- 
lation to  the  JdLnd  of  disease  process »  ACIH  did  not  cause  ai  elevat 
in  serum  or  urinary  hexoasrainej  ruling  out  the  adrenals  as  the  media 
isi.  this  response.  The  hyaluronic  acid  of  the  synovial  fluid  of  pat.<= 
ients  with  rheumatoid  arthritis  was  found  to  be  depolymerized  comp- 
ared to  normals  and  to  patients  with  other  rheumatic  diseasesj  this 
depolymerization  was  not  related  to  the  degree  of  inflammation  of 
the  joint,  the  duration,  stage  or  severity  of  the  arthritis,  the  <^eg 
of  a3an'.ll.ngiet  desta-TiotdoR  as  determined  radiologic  ally,  and  was  not 
reversed  by  any  type  of  steroid  therapy  in  spit  of  marked  subsidence 
of  the  inflammatpry  reaction  as  a  result  of  therai^o 

Significance  to  NIAMD  Research?  These  studies  throw  light  upon  basic  aspect  of 

connective  tissue  metabolism  aid  physiology 
in  health  and  disease,  giving  us  information  concerning  the  nature 
of  the  synthetic  activityies  of  connective  tissue,  how  these  processes 
are  controlled  by  hormones  and  why  changes  ^pear  during  endocrine 
dliseaseSo  They  also  give  information  conceitiing  the  nature  of  sobb 
of  tiie  changes  observed  in  disease  proces'ses,  and  may  lead  to  a  better 
understanding  of  the  pathogenesis  of  certain  rheumatic  diseases^ 
especially  rheumatiod  arthritis.  New  techniques  have  been  devised 
during  the  course  of  tiiese  studies,  which  may  help  provide  mop©  in= 
formation  along  tJiese  lines o 

Proposed  Course  of  Project?  At  the  present  timesr.udies  are  continuing  on  the 

nature  of  the  hyaluronic  acid  in  synovial  fluid 
in  different  dis'eases ,  in  an  attempt  to  determine  the  mechanism 
bringing  about  the  changes  observed,  and  the  sighificance  of  these 
changes o  A  search  is  being  made  for  a  possible  enayrae  i^iich  might 
depolymerize  .the  hyaluronic  acid  in  synovial  fluid,  to  see  if  changes 
in  the  acitvity  of  such  an  enzyme  could  b^  responsible  for  the  abnor^ 
realities  observed »  The  fact  that  synovial  fluid  hyaluronic  acid  is 
linked  in  a  complex  to  protein  has  been  demonstrated  recently  by 
means  of  the  analytical  ul trace rtrifuge,  and  s  tudiss  are  commencing 
concerning  the  nature  of  this  proteinic  the  ariount  of  it  linked  to  the 
hyaluronic  acid  in  various  joint  diseases,  and  what  relation  it  plaj'" 
to  the  observed  changes  in  the  mucopolysaccharide »  It  is  also  plan.;? 
to  study  t4ie  synthesis  of  hyaluronic  acid  by  connective  tissue  by 
means  of  the  tissue  culture  technique  devesed  earliero 
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9,  PROJECT  DESCRIPTION 

Objectives;  The  following  are  the  main  objectives  of  this  projects  1)  Pharraa= 
oology  and  physiological  disposition  of  hydrocortisone ^  cortisone^ 
ajid  corticosterone  in  man  and  animals  o  2)  Metabolic  transformations 
of  hydrocortisone  J,  cortisonej  and  corticosterone  in  man  ^  vivo  3  and 
in  vitro,  and  the  enzyme  systems  involved  in  the  latter,  3')""'-Wie 
turnover  rate  of  endogenous  hydrocortisone  in  man,  and  h)   the  develoj, 
ment  of  new  methods  for  the  deterra3.nation  of  the  corticosteroids  and 
their  metabolites  in  biological  fluids » 

Methods  Employed?  Pharmacological  quantities  of  pure  steroids  and  steroids 

labeled  with  Carbon°lU  have  been  used  to  carry  out  many  of 
these  studies,  Imporved  methods  have  been  devised  for  the  assay  of 
steroids  in  micro  quantities c  Standard  techniques  have  been  used  for 
the  Carbon-lU  assay  work,  and  the  work  in  the  enzymology  field o 

Major  Findings;  In  studies  of  the  disposition  of  radioraetabolites  of  hydrocor=- 
tisone'°U"=C^  in  .B?ats  and  guinea  pigs,  it  was  shown  that  83  pe? 
cent  of  the  products  were  excreted  in  bile  of  rats  in  3  hours  wherea; 
only  l5  per  cent  appeared  in  the  bile  of  guinea  pigs  in  3  hoursj) 
though  65  per  cent  appeared  in  bile  eventually  in  this  species o  The 
feces  were  the  cheif  routs  of  excretion  in  the  rat,  whereas  the  urine 
was  the  chief  route  in  guinea  pigSo  In  both  species  enterohepatic 
circulation  of  labeled  metabolites  occurred.  In  neither  species 
was  the  expired  COg  labeled.  The  labeled  substances  were  excreted  in 
conjugated  formo 

Studies  on  disposition  of  hydrocortisone  and  cortisone  in  man 
have  shown  no  difference  in  the  rate  of  metabolic  transformation  of 
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trace  and  phann.aco logical  quantities,  A  very  rapid  and  complete 
metabolism  of  these  two  steroids  hsis  been  shotra  =»  over  93  per  'cent 
of  an  injected  dose  is  metabolized  in  a  nonaal  person  and  one-half 
of  these  metabolites  appear  in  the  urine  in  3  to  U  hours.  More  than 
30  per  cent  is  excreted  in  the  urine  in  2k  hours,  and  more  than  90  per 
cent  has  appeared  by  the  end  of  72  hours.  Four  per  cent  can  be  acc- 
ounted for  by  fecal  excretion.  Practically  no  enterohepatic  circulat- 
ion exists,  since  studies  in  a  bile  fistula  man  have  shown  only  k 
per  cent  excretion  via  this  routSo  Studies  on  the  rate  of  disappear- 
ence  of  hydrocortisone  from  the  plasma  have  demonstrated  in  normal 
subjects  that  50  per  cent  disappears  in  two  hours s  however^  in  liver 
disease  the  steroid  is  metabolized  much  slower.  In  hyperthyroidism 
the  steroid  is  metabolised  more  rapidly.  Comparative  studies  id-th 
steroids  structurally  similar  to  hydrocortisone  have  shown  that  these 
steroids  are  metabolized  more  rapidly  than  gydrocortisonsj  and  also 
that  liver  dysfunction  does  not  impair  their  rates  of  metabolism, 

A  proesdure  has  been  developed  for  measuring  the  miscible  pool 
of  endogenous  hydrocortisone,  and  its  rate  of  turnover.  Since  hydro= 
cortisone=li=<3l^  when  injected  intravenously  in  trace  quantities 
disappears  exponentially  with  time,  it  is  possible  to  derive  tum= 
over  data  by  calculating  the  hydrocortisone  specific  activity  at 
various  times  following  injection  .   Preliminary  results  suggest 
that  the  pool  in  a  normal  subject  is  3  to  Ij.  rag,  and  that  this  pool 
is  turned  over  approsimately  10  times  per  day. 

Mechanism  of .  Inactivation  and  Excretion  of  Adrenal  St.eroid3 
Ao  Enzymes  have  been  isolaitied"  form  animal  liver  ■j^lch  convert  adrenal 
steroids  to  their  inactive  "tetrahydro"  form.  Two  enaym©  systems 
seem  to  be  involved  in  this  process  of  adding  h  hydrogen  atoms  to  the 
steroid.  The  ensymes  have  been  purified  l50  fold  and  their  properties 
and  cofactors  defined.  This  seems  to  be  a  general  raechnism  for 
steroid  inactivation. 

Bo,  The  manner  in  which  the  reduced  or  tetrhydro  corticosteroids  ara 
subsequently  conjugated  as  their  glucuronides  has  been  under  study. 
The  formation  of  the  Glucuronide  serves  to  assist  in  tiie  excretion  of 
steroids  in  ihe  urine  by  making  them  water  soluble,.  It  has  been 
flbserved  that  an  "active ,  glucuronide  dono^"  is  necessary.  This  has 
been  found  to  be  a  substance,  uridine  diphosphate  glucuronic  acid. 
This  cofactor  is  found  in  liver  and  td-th  the  aid  of  an  enzyme  in  the 
microsomes  of  liver  transfers  its  glucuronic  acid  to  the  steroid. 

Purification  of  the  enzyme  and  studies  as  to  its  speeificity  so- 
under investigation.  However,  it  is  apparent  that  uridine  diphosphate 
hlucuronic  acid  serves  as  a  cofactor  in  the  formation  of  many  other 
glucuronides  as  wello 


A  new  much  more  selective  method  for  the  determination  of  the 
urinary  IT^ketosteroids  has  been  developed.  Studies  are  underway 
directed  towards  impi?evemeiits  in  the  methods  for  assay  of  the  urinai^'- 
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corticosteroids 5  especially  in  regard  to  improvements  in  the  proce^ 
dure  for  their  hydrolysis.  Various  iraporvenients  intthe  methods  in 
use  for  deterraination  of ■  the  plasma  steroids  have  been  developado 
This  has   been  related  to  both  the  phenylhydrazine  methodj  and  the 
sulfuric  acid-ethanol  fluorescent  methodo 

Significance  to  MIAMD  Research;  The  studies  on  pl^^siological  disposition 

and  pharmacology  are  important  in  regards  to 
the  treatment  of  patients  with  steroids.  The  studies  on  in  vivo 
^'^^  ^^  ''^'t'-ro  metabolism  are  hoped  to  yield  information  relating  to 
steroTd  actions  in  biological  systems o  The  studies  on  turnover  rate 
should  make  it  possible  for  the  first  time  to  determine  the  actual 
production  of  hydrocortisone  by  the  adrenals  in  various  disease  stet^- 
and  in  normal  subjects <>  The  studies  on  methodology  are  necessary  to 
make  it  possible  to  more  reliable  carry  out  all  of  these  studies. 

Proposed  Course  of  Projects  Additional  data  are  needed  on  the  disposition  and 

pharmacology  of  corticosterone,  and  other  newer 
steroids  ■analogs  showing  therapeutic  oromiseo  Studies  on  the  in  vitr 
metabolism  will  be  directed  towards  the  enzyme  systems  involveol  in 
th©  conjugation  of  the  steroid  metabolites,  and  heretofors  undeserib 
enzyme  systems  involved  in  steroid  biotransformations 3,  and  systems 
directed  toxfards  th©  synthesis  of  steroids  m  vivoo  Studies  on  the 
in  vivo  biotransformation  products  of  the  steroids  will  be  carried 
outo  A  great  deal  of  effort  will  be  directed  towards  the  studies 
of  hydrocortisone  turnover  rate  in  normals  and  in  djisease  states o 
Further  trark  will  be  carried'  out  on  better  methods  k'or  the  hydrolysir 
and  determination  of  the  nBtabolites  of  the  steroids  in  biological 
fluids o 
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The  dynamics  of  red  blood  cell  destruction  and  production  in  various  types 
of  anemia,  normal  males  and  females  ^  and  varioiis  laboratory  animals  c 
PROJECT  TITLE 


PRINCIPAL  DJVSSTIGATOR:;. 

80  Gerald  P.  Rodnan,  MePe 
OlEHERZIMESTIGATOR 

9o  PROJECT  DESCRIPTION 

To  develop  a  practical  new  technique  for  measuring  rat«s  of  red 
blood  cell  destruction  in  a  variety  of  anemic  states  and  in 
normal  man  and  animals,  to  establish  normal  values  of  red  blood  cell 
destruction  in  healthy  male  sid  female^  and  a  number  of  animals,  and 
to  delineate  the  nature  of  anemia  in  hypothyroid  states  and  iron 
deficiency  ari@miao 

Methods  Employed g  Measurement  of  red  blood  survival  in  vivo  by  means  of  radio- 
active sodium  chromate  labeCLed  red  cells  and  Ashby  Selectiv: 
Agglutination  and  iron  metabolism  by  radioactive  F©='59  tracer  tech= 
niques  and  the  cheiTiical  determination  of  the  serum  iron  employed  to-= 
gether  ^d.th  concurrent  clinical  studies « 

Major  Findings?  Simultaneous  employmesit  of  the  radioactive  sodium  chromate 

technique  and  Ashby  Selective  Agglutination  for  measuring  the 
life  span  of  circulating  red  blood  cells  in  vivo  in  normals  as  vjsll 
as  a  wide  variety  of  anemias  with  normal  and  abnormal  hemoglobins 
have  led  to  further  information  on  the  rate  of  elution  of  sodium 
chromate  from  eirciaating  red  blood  cells  in  vivoo  The  duration  of 
red  blood  cells  survival  in  normal  females  and  males  has  been  confirm^ 
ed  by  the  radioactive  sodium  chromate  technique e  The  life  span  of  the 
red  blood  cells  in  the  chicken,  pigeon,  and  rat  has  been  determinedo 

Significance  to  NIAMD  Research s  These  studies  illustrate  progress  in  the  search 

for  and  development  of  a  practical^  safe,  and 
reliable  method  for  measuring  red  blood  life  span  in  humans  and  animals 
which  eliminates  the  risk  and  practical  limitations  inherent  in  current 
widely  used  immunologic  techniques  for  studying  rates  of  red  blood 
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cell  destruction.  The  rates  of  elution  of  sodium  chroraate  from  norm  ' 
and  a  wide  variety  of  diseased  red  blood  cells  is  impractical  for 
establishing  the  limits  of  usefulness  and  interpretation  of  results 
obtained  with  this  new  method  of  measuring  red  blood  cell  survivalo 
Tlae  rates  of  red  blood  destruction  determined  in  normal  females  and 
males  are  essential  as  a  standard  of  comparison'  for  findings  in  vari= 
ous  diseased  states.  The  lenght  of  surrival  in  a  wide  variety  of 
laboratory  animals  ■will  be  of  fundamental  histologic  iitportance  to 
the  comparative  physiologist  and  to  studies  of  expernient^ally  induced 
anemia  in  laboratory  animals.  It  is  hoped  that  studied  on  th©  anemia 
of  liypothyroidism  and  iron  deficiency  aneraia  Td.ll  lead  to  a  more 
complete  underst^anding  of  the  geresis  of  the  anemia  in  these  metabolic 
disorders o 

Proposed  Course  of  the  Projects  It  is  planned  to  expand  the  number  and  t.ypes 

of  hemolytic  syndromes  studied  with  radioacti"^ 
sodiiM  chroraate  and  further  characterize  the  advantages  and  liraita^ 
tions  of  this  new  method o  The  type  and  number  of  normal  laboratory 
animals  studied  will  be  expanded o 
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SERIAL  NTOSER 

llo  BUDGEP  DATA? 


EXPENDITURES 

budge:  ED  POSITIONS 
EROF  OTHBK  TOTAL 

Em   YEARS 
PROF  OTHER  TOTAL 

PATIENT   1 
DAYS 

FY  1955 

10^100 

2/3  1  1/3   2 

2/3  B/6       li 

U500 

FY  1956 

1U,000      1   1    2  1  3 

2/3   1  3/3  2 

U500   1 

12o  BUDGET  ACTIVITYs 


RESEARCH         ^ 
REVEIW  &  -APPROVAL  A7 


/©MINISTRATION       /T 
TECHNICAL  ASSISTANCE  /T 


13..  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE^,  OR  OTHER  ORGJiNI-- 
ZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  1956t  IF  COOPERATING  UNIT  IS  WITHIN  NIH  INDICATE  SERIAL  NO  (S) 

None 


IF  THIS  PROJECT  RESEIffiLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONS  SLSEI^ERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (IClTHOUT  INTERCHANGE  OF  PERSONNEL j  FACILITIES  OR 
FUNDS),  IDENTIFY  SUCH  RESEARCH?   (BY  SERIAL  NOo  (S)  IF  WITHIN  NIH) 

None 


RoPoCo  •=  3 
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Honors,  Awards ^  and  Publications  Sheet. 

15«  NIAMD  °  62131-97 

16o  LIST  PUBLICATIONS  OTHSR  THA:-I  ABSTRACTS  FROM  THIS  PROJECT  DURING  GALEIDTR  YEAR 
195U: 

None 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATMG  TO  THIS  PROJECT  DURING  CALENDAR 
YEAR  195Us 

None 
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Pro;Ject  Description  Shset 

National  Institute  of  Arthritis  and  Metabolic  Diseases 


2o    Clinical  Invest! gatioas  3o    Metabolic  Diseases 
tAB0RATC3K^°°        _  BRANCH 

Uo    Bethesda  5o     NIAMD°6213I-98 

LOCATION  SfeM,  NIMB^      °~ 


60    Stuca.es  in  diabetes  mea,litus 


To     Jo  Bo  Field 

80    B^itt  Stetteni  Do  Jerman^ 
OTHER  IWESTIGATORS 

9o     PROJECT  DESCRIPTION 

^0b3ecti'g^@3s     To  stu<^  the  relationship  of  dietary  carbohydrate  and  fat  to 
ketonuria  in  normal  and  diabetic  subjects «     To  further  stu^  1:h@ 
mechanissn  of  l^oglyceiaic  unresponsiveness  in  cases  if  islet  c^l 
adenoma  of  -She  pamreaso     To  determine  the  presence  of  humoral 
,  inmlin  antagonists  in  cases  of  insulin  resistance,  ketosis  wd 

I  infections  ccraplicatiEg  diabeteso 

Methods  Baployed;     Diabetics  were  given  isocaloric  diets  with  ¥ariatiais  in  the 

percentage  of  fat  and  carbohgrdrateo     The  effects  of  thes© 
alterations  on  ketonuriaj)  insuli&nrequirsaent,  and  presence  of 
diabetic  complications  were  observedo 

Liver  biopsies  from  patients  with  islet  cell  adenomas  ef 
the  pancreas  were  analyzed  for  the  amount  and  type  of  gLycogen 
present©    Similar  experiments  were  carried  out  in  rats  isho  ha.d  been 
treated  witJi  insulino 

The  abiliiy  of  Uie  rat  haai<=diaphragra  to  increase  glycogen 
deposition  under  the  influaace  of  insulin  is  being  used  as  a  test 
system  for  hunwral  insul  antagonists o     Serum  from  suitable  clinical 
cases  ^3ill  be  testsdo 

Patient  Materials 

"""^  NOo      Average  Stay  (Days) 

Adult  males  1 

Adult  females  T  i{6 

Child  males  1  $6 


9o     PROJECT  I3ESGRIPTI0M  °  Continued 

Major  Finding  St     As  a  rasilt  of  ihe  dietazy  study  it  was  shown  that  dietaiy 

Gcsistituenfcs  influence  ketone  nietaboliaa  primarily  by  effects 
on  hepatic  ketogenesiSo     High  fat  intakes  do  not  cause  increased 
ketonuria  in  the  well  regulated  diabetic,  but  may  be  dangerous  in 
the  labile  diabetico     In  the  latter,  high  carbohydrate  diets  are  of 
great  therapeutic  value*     No  relationship  was  found  between  tte 
degenerative  conplications  of  diabetes  and  the  pattexn  of  ketonuria 
in  re^^onse  to  changes  in  dieto 

Studies  on  the  hypoglycemic  unresponsiveness  seen  in  patients 
with  islet  cell  adenomas  seesn  to  indicate  iiiat  this  phencsaenon  is 
related  to  a  failure  of  glycogenolysis  in  the  livero 

The  test  system  involved  in  measiring  insulin  effect  has  been 
worfced  cuto 

Significance  to  NIAMD  Research;     The  dietaiy  stid^  provides  important  information 

on  the  relationship  of  isocaloric  alterations  in 
diet®  to  the  metabolism  of  ketone  bodies  and  control  of  the  diabeteso 

The  studies  on  hypoglyesaic  unresponsiveness 
indicate  the  possible  existence  of  sn  abnoimality  in  the  liver 
glycogen  in  latients  with  islet  cell  adenomas o 

If  humoral  insulin  antagenists  are  foindj  they 
mi^t  provide  an  explanation  for  the  phanomenom  of  insulin  resistance 
during  the  course  of  acidosis  and  infections  in  diabetics o 

Proposed  Coarse  of  Projects     The  serum  of  insulin  resistant  diabeties  and  those 

with  infection  ard  acidosis  will  be  stadied  t® 
determine  if  they  contain  humoral  insulin  antagonists,,  If  such  a 
factor  is  found,  atteraots  will  be  nade  to  further  characterise  ito 
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FATIMT    j 
DATS 

606 


12o  KJDGET  AGTIVmT 


I 


-PSEARCH  __ 

REVIEW  &  A.PPROVAL     /°7 


AEMBIISTRATION 
TECHTHCAL  ASSISTANCE 


13 o'^lbEltal^~AJJY  COOt'ERATING"^^frOT''f^TUBi:iC~MAL"ra~^^lC£r^°'°^Er^lGai] 
ZATIONS,  PROVIDING  FJNDS,   FACILITIES,  OR  PERSONNEL  F®  THIS  PRO,IECr  IN  EITHER 
19^B  or  1956;     IF  COOPMATING  UNIT  IS  ^JIIHIN  NTH  INDICATE  SERIAL  WiS) 


None 


li^o  IF  THIS  PROJECT  lESMBLES,   COMPLEMENTS j  CmTMMri!STlE^MCT"'MlE"Esl^Mir 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITFICaT  INTMICHANGE  OF  PERSONNEL,  FACILITIES  CE 
FUNDS),   IDENTIFr  S[JCH  RESEARCHs      (BT  SERIAL  NO(S)  IF  WITHIN  Nil) 


None 
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LIST  HJBLICATIOWS  OTHER  TIIAN  ABSTlACfS^FROM  THIS  PROJECT~mRING  CALMDAR'  YEAR 
1951;: 

None 


e  LIST  MOTORS  AND  AWARDS  TO  FERSOMEI.  RELATBIG  TO  TfGS  PROJECT  roRIKG  CALEI^AR 

iffiAR  1951;? 
None 
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■    .'  Project  Description  Sheet 

f 
Ic.  National  Institute  of:.  Arthritis  and  Metabolic  Diseases 
INSTITUTE-  "       ~ 

2c  Clinical  Investigations     3o  Energy  and  Mineral  Metabolism 
LABORATORJ  BRANCH 

^°  Bethesda  $o    MIAIffl  °  62131^99 

LOCATION  SERIAL  NUMBER 

6.  Study  of  the  Composition  of  Local  Body  Areas  in  Man 
PROJECT  TITLE 

7o  Po  Marks y  L.  Hershemon 
PRINCIPAL  INVESTIGATORS 

So  E.  Marsden,  Dorothy  ^iderson 
OimR   INVESTIGATORS  """""""""^ 

9o  PROJECT  DESCRIPTION 

Objectives  £  To  develop  fuJrther  a  technique  for  the  ^  vivo  study  of  the  oohi>= 
position  of  localised  body  areas  as  regards  plasma^  red  blood 
cells  and  oidier  constituents^,  and  to  study  the  effect  on  this  composi° 
tion  of  various  disease  states  and  therapeutic  agents© 

Methods  Employed;  Isotope  delution  techniques ^  venoxis  catheterization  and 

techniques  for  the  measurement  of  blood  flow  in  various  ograns 

Patient  Materials  (195U  calendar  year) 

Clinical  Center  Admissions  j  NOo  of  PtSo  Average  Stay  D^s 

Adult  Males  ^  "~~  IT 

Adult  Females  3    .  k 

Child  Males  0  0 

Child  i'emales  0  0 

Mto  Alto  Hospital  5  h 

Georgetown  University  Hospital    7  U 

Major  Findings?  A  new  technique  has  been  further  developed  and  applied  to  the 
(juantitative  measurement  of  plasma  and  red  cell  volumes  of 
•  the  splanchnic  area  in  humans »  It  has  been  found  that  the  amount  of 
blood  in  the  splanchnic  area  is  sufficient  to  make  it  an  jjnportant 
blood  reservoir o  The  distribution  of  plasma  and  red  cells  in  the 
sp3.amhnic,  pulmonazy  and  total  body  areas  has  basn  characterised o 

Significance  to  MIAMD  Research?  This  method  provides  an  approach  to  the  study 

of  the  composition  of  local  areas  of  the  body 
in  terms  of  various  blood  and  ext-ravascular  components »  It  will  aid 
in  defining  the  alterations  which  occur  in  these  constituents  in 
various  states,  ego,  arthritis,  diabetes  mellitus  etso 


NIAI®  -  62131-99  Project  Description  Sheet  Continued 


An  expansion  of  the  studies  is  planned  whereby 
the  effect  of  various  disease  states,  such  as 
rheuitiatiod  arthritis,  myxedema  and  diabetes  raellitusj  diseases 
kncwn  to  be  associated  mth  alterations  in  total  body  composition^ 
will  be  studied  in  an  effort  tocfefine  the  changes  occurring  in  a 
local  area  such  as  the  splanchnic  bedo  In  assition  to  the  definition 
of  these  changes,  the  effects  of  various  theropeutic  agents  td-ll 
be  investigatedo 
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11.  BUDGET  DATAs 


FY  19^5 
FY  1956 


T"^^®A^  !  BUDGETED  POSI'fMS 


P/ITIENT' 
DAIS    \ 


12  o  BUDGET  "ICTIVifY 


RESEARCH  __ 

REVIEW  k  APPROVAL    /7 


ADMINISTRATION       fj 
TECHNICAL  ASSISTMCB  fj 


13o  IDENTIFY  AM  COOPERATIKG  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE^  OR  OTHER  ORGAKI= 
ZATIONS,  PROVIDING  FUUDS,  FACITLITES,  OR  PERSOIWEL  FOR  THIS  PROJECT  HI  EITHER 
1955  or  1956s  IF  COOPERATING  UNIT  IS  WITHI!^I  IIIH  INDICATE  SERIAL  NO  (S) 

None 


lUo  IF  THIS  PROJECT  RES214BLESs,  COMPLEMENTS,  OR  P/iRALIELS  RESEARCH  DONE  ELSE'/fflERE 
IN  THE  PUBLIC  HEALTH  SERVICE  (',«THOUT  INTERCHANGE  OF  PERSOMv'EL,   FACILITIES  OR 
FUNDS),  IDSNTIFI  SUCH  RESEVRGHs      (HI  SERIAL  NOo    (S)   IF  I'JITHIN  NIH) 


None 
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16.   LIST  PUBLICiTIOnS  OTHiiR  riLi:-i  ABSTHAC'IS  FROl;  THKP»iOjli.Cr  DUIilllG  ClLENDAJTi'JAi?. 
19Skt 

None 


17.   LIST  HONORS   XSD   AJAriDS  TC  PliaSOI-JJjiL  RKLATEIG  TO   THIS  FRCJECi'  DUREIG  G  iL£:IDAR 
jfEAR  1951;: 

None 
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lo  National  Institute  of  Arthritis  and  Metabolic  Diseases 
INSTIIOTE   "  „__         ™ 

2<.  Clinical  Investigationg  3»  Metabolic  Diseases 
lABORATORI  BRANCH 

U.  Betheeda  $,     NIAMD°62131°1QQ 

LOCATION   ~—     SERIAL  NUMBER 

6.  studies  related  to  thyroid  function  and  diaease 
PROJECT  TITLE 

7.  Dr.  Paul  h<,   Harks j  i)ro  Jacob  Bobbins |  Dr.  James  B»  Tf^gaarden 
PRINCIPAL  iNV'^flGATORS 

80  Dr.  Lee  Hershenson|  Miss  Dorothea  Jerroany 
OTHER  BJyESTIGATORS 

9.  PROJECT  DESCRIPTION 

Objectives;  A.  To  study  the  hepatic  removal  of  serum  protein^bound  iodine 
in  noraial  and  abnormal  states. 

B.  To  study  the  luechanism  of  creatinuria  and  the  metabolism  of 
water  and  electrolytes  in  nyxed®na. 

C.  To  determine  the  characteristics  of  protein  binding  of  thyroid 
hormone  in  serum  and  other  body  fliiids  in  normal  and  abnormal 
states. 

D.  Td  delineate  the  abnnormalities  in  thyroid  metabolism  in  patients 
with  hypotl^TTOidism  associate  with  goiter. 

Eo  To  stxxdy  iodine  metabolism  in  thyroid  homogenates. 

Methods  Employed;  A  number  of  separate  techniques  have  been  used  in  the  abov© 

studies  and  include:  hepatic  catiieterization  in  humans^ 
metabolic  balanc®  determinations,  reval  clearancesj,  son©  electrophoresis 
chromatography.  Radioactive  iodine  has  been  used  as  a  label  in  chiSH.^ 
ieal  studies^  and  in  stacking  iodine  metabolism  ^  vivo. 

Patient  Materials 

Average  Stay  (P^s) 


Adult  males  ~T~  h     (Hepatic  eatheteriza= 

Adult  females  2  tion  study.  Five  of  the 

9  patients  were  admitted 
to  Georgetomi  Unv.  Hosp. ) 


9o  PRQJDGT  DESCRIPTION  °  Continued 

No.        Average  Stay  (Days) 
Adult  fssiiales  h  '/^(Studies  on  n^rxedenia) 

Hajor  Findings;  A»  Tiie  norEial  liver  is  capable  of  removing  a  large  amoimt  of 

the  protein-'bound  iodine  circulating  through  it^  as  deter- 

■  mined  t^  comparison  of  arterial  and  hepatic  venous  bloodo 

Bo  Thyroid  homogenatesj  studied  at  li^C?  have  the  ability  to 
utilise  iodide,  converting  it  to  monoiodo tyro sine  and^ 

■  especially,  to  an  intermediate  iodine  form  which  is  extrac- 

table  by  carbon  disulfide. 

C.  Techniques  for  use  in  the  other  studies  have  been  establishec 

Significance  to  NIAMD  Research;  These  studies  represent  new  approaches  to  sev- 
eral aspects  of  t%roi4  physiology  and  diseaseo 
These  include  the  laechanisra  of  hormone  synthesis  in  the  noraial  and 
.  diseases'  tl-^rroidj  the  role  of  the  liver  in  thyroid  hormone  metabolism;. 
and  the  role  of  the  specific  thyroxine^binding  protein  in  thyroid 
physiology « 

Proposed  Course  of  Project;  The  techniques  which  have  been  developed  x-jill  be 

used- to  pursue  further  the  problem  listed  above. 
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■  BUDGET  DATAs 


POSITIONS 
OTHER  I  TOTAL 


M4K  YEARS  j    PATIEM' 

OfFi®       TOTAL  BAIS 


12 o   ^BUBGET  ACTI¥ITl1 


RESEARCH  _ 

RE¥IEW  &  APPROVAL    /T" 


AK^UNISTEATIOIJ  _ 

TECHNICAL  ASSISTANCE    /T 


L3o  IDENTIFY  AMCOOP^AflKG  UNITS  OF  THE  PUBLIC  HEALTH  SHiYICEj  OR  OTEER  OPiGAMI- 
ZATIONS9  ?RO?IDim  FDKDSj  FACILITIESs  OR  PEESOiNEL  FOR  THIS  PROJECT  IN  EITHER 
1955  or  15>56s     IF  GOOPERATIKD  UNIT  IS  WITHIN  NIH  IfSICATE  SERIAL  NO(S) 

Dro  Mo  Sherer,  !ICI= 

Dro  J.  Bo  Stanbuiys  MasSo  Qsj.  Hospoj  Boston 

GeargetotHi  University  Hospital 


IF  THIS  feOJECT  RESEMBLES,  COHPLEIIEHTSs  OR  PARASeS^  RESEARGHT30KE"lLlM!lffi~" 
IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  IHTEEGHAM}E  OF  PERSOflKKL^  FACILITIES  OR 
FUNDS) J   IDEroiFI  SUCH  RESEARCH;     (BY  SERIAL  ND.(S)  IF  WITHIN  lUM) 


None 
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16.  LIST  PUBMCATIOHS"'Df?im"TffirlBS*ffiACfS'"FROM  THIS  PROJECT  "DURING  CAI^SaR  IEST 

19Sht  I 

Wyngaardenj  J.  Bo,  and  Jo  Be  Stanbury.  Formation  of  monoiodotgn^osiae  and  an 
intermediate  iodine  complex  by  thyroid  homogenates?  Jo  Biol,  Chsm.,  Jan, 
1905. 

17.  LIST  HONORS  MD  AWARDS  TO  PERSONNEL  RELATING  TO  TI'IS  PROJiGT  DDRim"GALE?®Sr° 
YEAR  19Bh% 

Hone 
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1,     National  Institute  of  Arthritis  and  Metabolic  Diseases 


3o     Jinergy  and^  Mineral  Meta'Dolissn 

bra:jch 


riSTITDIffi 

2o  Clinical  Investigations 

L:IBORaTORY 

ho   Bethesda 
LOCATION 


5o  'AlAim  -   62131-101 


6c  studies  of  the  effects  of  parathyroid  hormone  and  of  diet  on  calcium  and  phosphe 

orus  metaooiisra  in  mano  ^..^^ ^ 

PROJECi'  TITLE 

7,  Howard  H.  Hiatt  and  David  D»  Thompson 
PRINCIPAL  liWESTIGATORS 

3.  G.  D.  I'Jhedon 

OTHER  EJVE,;TIGArORS 

9.  PROJ-L,Cr  DESCRIPTION 

Objectives?  The  objectives  of  this  project  .ire  to  elucidate  the  effects  of 
the  parathyroid  hormone  on  calcium  and  phosphorus  metabolism  in 
the  normal  subject  and  in  patients  i-jith  disturoances  of  raineral 
raetabolisra  and  to  study  the  factors  regulating  the  activity  of  the 
parathyroid  gland  in  normal  subjects  an  in  those  with  disease. 


Me  thods  Sraployed : 


The  renal  clarances  of  calsium  and  phosphorus  are  st-udied 
before  and  after  the  adrainistration  of  parathyroid  hormone 


and  under  the  influence  of  several  dietary  levels  of  calcuia  and 
phosphomso  The  relationship  of  dietary  calcuim  to  phosphorus  storage 
and  of  dietary  phopphorus  to  calcium  storage  are  being  studied  in 
normal  subjects  and  in  patients  ra.th  destru^ances  of  parathyroid 
activity  by  metabolic  balance  techniques.  In  addition^  the  effect 
of  calcium  on  the  cellular  transfer  of  phosphorus  are  being  stlidied 
in  vitro  using  isotopes o        t 


Patient  Material: 


Adult  males 
,liult  females 
Children  male 
Children  fe.male 
Out  patients 


No, 
"T 

7 

0 

1 

1. 


Average  Stay  Days 

3^"— 

il2 


(  Number  of  visits  )  2 


M^or  Findings?  The  capacity  of  parathyroid  hormone  to  alter  renal  tubular 

function  has  been   demonstrated o  A  relationship  between  dietary 
calcium  and  phosphours  aiad  the  reabsorptine  capacity  of  the   kidney 


BS^aP  °  62131  °101     Pro,iect.  Description  Sheet  Continued 

tubule  for  phosphorus  has  been  found  in  normal,  subjects o  Preliminary 
studies  on  ih®   role  of  the  parathyroid  glands  in  this  relationship 
have  been  carried  outo 

Significance  to  IJJJMD   Research 1  The  diagnosis  of  disease  of  the  parathyroid 

glands  is  hindered  by  the  abence  of  specific 
tests  of  parathyroid  function.  This  is  particularly  important  in 
patients  who  have  bone  disease  of  absane  etiology  and  in  those  who 
rjapaatedly  f onn  renal  calculio  The  diagnosis  and  removal  of  parath^ 
yroid  tumors  in  many  such  patients  lead  to  permanent  curoo    It  is 
hoped  that  information  obtained  in  the  present  studies  may  lead  to 
more  specific  methods  of  diagnosis  in  such  patients  <,  In  addition j 
an  attempt  will  oe  made  to  elucidate  the  function  of  the  paratiiyroid 
glands  in  patients  with  such  diseases  of  bone  as  osteoporosis  and 
osteomalaciao 

Pit^posed  Course  of  Projects  The  studies  in  normal  subjects  will  be  continued o 

In  addition  these  methods  will  be  employed  in  the 
investigation  of  patients  with  bone  disease,  with  renal  stonesj  and 
with  known  or  spspected  disorders  of  parathyroid  function.,  An  attempt 
will  be  made  to  determine  the  rate  of  endogenous  parathyroid  hormone 
secretion  under  normal  acid  abnorraEil  conditions  o  Finally,  the  mech=> 
anism  of  action  of  parathyroid  hormone  will  be  investigated  in  con° 
templated  in  vitro  studieso 
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FI  1955 


FY  1956 


aSTMATED    I  BUDGEfED  POSITIONS 


MA:J   lE^lRS 


EXPSimiTURES       PROF  |  OTHER  |TOTAL  j     PROF 


37,iiOO 


■^  m 


U,iiOO 


U 


1  2/3 


OTHEH 
3i 


TOTAL_ 

5  1/6 


PATISMT 
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ZATIONS,   PROVIDING  FUIflDSj   FaCIuITIES^   OR  PERSO.^'EL  FOR  TllIS  PRCJiiCT  Hi  EITHER 
1955  or  1956 J      IF  COOP.i^RATIMG  UI^II  IS  ..'ITHi;-;  IJIii  II.iDICAi'E  SEiil.lL  NO  (S) 
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IN  THE  PUBLIC  HEALTH  S:LRVICE  (>JITHCUr  II.'TERCiLaGS  OF  ?^i^C:5IEL5  F.iCILITIi:-S  OR 
FUNDS,)   IDENTIFY  SUCH  RiilSE-lIiCH   s    (BY  S.^I4L  NCc    (S)   IF  IttTHi;;  lllli) 
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60    Effects  of  diet  and  steroid  hosiiiones  on  mineral  raetabolism  in  patients  ^sith 
bone  diseaseo 
PROJECT  TITLE 

7o  Go  Dc  Whedoni  H»  Ho  Hiatt 

*>RBtCIPAL  IWES^lGATORS"" 


8c 


OTHmTlTOSTIGATCR  S 

PROJECT  DESCRIPTION 

Objectives?     To  investigate  the  practical  aspects  of  therapy  with  diet  and 
'°'°~~~°    '  steroid  I^rmones  of  various  types  of  demineralizing  bone  diseaseo 

This  involves  stucfy  of  the  ifstabolic  effectiveness  for  rairsral  storage 
of  oral  steroid  preparations,  their  effective  dosage  levels,  and  the 
relationship  of  ihe  latter  to  masculinizing  or  feminizing  side-effects. 

Methods  Employed;     Metabolic  balance  detextninations,  vaginal  smear  staining 

techniques  o 


Patient  Material; 


NOo  Average  Stay  (Days) 


Adult  Female  1  2^8 

Children  female  1  22 

Major  Findings;     In  the  single  female  patient  with  osteoporosis  studied  over  tb 
extenied  j©id.od  necessa^,  tiie  effectiveness  X'jas  demonstrated 
of  oral  androgen  and  estrogen  in  pronjoting  the  storage  of  bone  salts 
and  proteino     Significant  masculinizing,  side-effects  did  not  oecsiro 

Significance  to  NIAMD  Research;     Dsmineralization  of  the  skeleton  is  a  common 
'  '    '"  ■"  ~"~"    ~"      acconrpanimsnb  at  all  ages,  ancluding  rheumatoid 

arttiriiiSo     Although  the  value  of  the  steroid  hormones  adninis tared 
parenterally  has  been  demonstrated,  therapy  by  this  route  has  usually 
been  abandoned  after  a  brief  trial  due  to  inconvenience 0     If  a  practical 
regimen  for  the  necessarily  long  period  (months)  of  hozmone  adsninistra- 
tion  in  treatment  of  ttese  bone  disorders  can  be  developed  from  the 
demonstration  of  effectiveness  of  the  oral  route,  a  valuable  aid  to  the 
chronic  care  of  many  patients  will  be  providedo 


MAMD<'62131°102  «  2  <= 

9o    PROJECT  DESCRIPTIffi?  --  ContJnuQd 

Proposed  Ccfurss  of  Project;     Sevaral  additional  patients  will  need  to  b©  studied 

hsr  tte  metabolic  balance  technique  to  prove  the 
effectiveness  of  oral  steroad  honaonss.     The  studies  will  include 
efforts  to  define  mere  closely  the  effective  dosage  levels  and  to 
determine  to  lE^at  extent  androgens  and  estrogens  seutralise  one 
another's  side»effects  i^ile  supplementing  one  another's  metabolic 
effects o 
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AMINISTRATIOH 
TECHOTGAL  ASSISTAIJCE 


13o  IDEiMFT  ANY  COOPERATING'UNITS  OF  THEI'UELIG  HEM.ffi"3^1[CEs  (H  OTISE  QRGAME- 
ZATIONS,  PROVIDING  PJIDS^  FACILITIES,  OR  PERSOffiM.  FCR  IHIS  PROJECT  IM  EITHER 
1955  or  1956?     IF  COOPERATING  UNIT  IS  T^CETHIW  OTH  INDICATE  SERIAL  MO(S) 

Non© 


3iio  If  TBC!!S  project  RESEMBte^,   CCMPLEMMTS,  OR  PARALLEJJTSMRCH  BONE  llSEWHERB 
IN  THE  PUBLIC  HEALTH  SERVICE  (OTTHOaT  lOTERCHA'GE  CF  PMSOMEL5  FACILITIES  CR 
MJKDS),  IDEf^TIPY  SaCH  RESEARffls      {W  SERIAL  KO(S)  IF  WITHIN  KEH) 

None 
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^SERIAL  NUMBER 

q 

T6o  LIST  HiaiCATIONS  OTHER  THAN  ABSTRACtS  FTOM  THIS  PROJECT  HIRING   CAf^DSTyEAR" 

l95Us 
None 


LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATTWG  TO  THIS  PROJECT  BURING  CALENDAR 
YEAR  195Us 

None 
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Project.  Descriptdon  Sheet 
lo     ^■iatdonsl  Instdtute  of  Arthritis  and  i'letabolic  Diseases 

» 

2,     Clinical  Investigations  3o     Energy  and  Mineral  Metabolism 

LABOilATOilY  BRANCH 

ho     Bethesda  5o     NIAMD  °  62131°103 

LOCAflON  S^LIL  NUt-IBER 

6,     Total  energy  metabolism;  studies  in  health  and  disease 
PfiOJ3CT  TITIfi 

7o  G.Do  Whedon 

PillNCIPAL  raVESTIGATOR 

do     Ernest  E.  Huber^Jfe^, 
OTHER  INVESTIGATOR 

9o  PROJECT  DESCRIPTION 

Objectives?  1)  To  establish  by  complete  actual  measurement  a  technique  of  total 
enei'gy  balance  which  can  be  applied  to  various  clinical  probleros 
and  to  fundamental  physiological  problems  of  energy  iaetabolism  not 
•    now  understood;  2)  To  study  the  influence  on  total  energy  coasumpt:! 
and  balance  of  various  factors,  including  cliraate  and  the  eddocrine 
hormonesi  3)  To  investigate  the  characteristics  of  energy  balance 
and  their  influence  on  the  lautritdonal  sS^at^  of  patients  in  ^pertiant 
disease  conditions,  such  as  obesity  and  cancer o 

Methods  Employed;  Indirect  human  calorimstry  by  means  of  expired  air  analysif 

in  the  respiratory  chamber,  metabolic  balance  determinatdor 
caloric  analysis  of  dietazy  intake  and  of  excretao 

Major  Findings g  During  the  past  calendar  year  the  shell  of  the  respiratory 

chamber  has  been  asseraoied,  and  the  installation  and  testing 
of  the  air-'Conditioning  apparatus  has  been   par&ially  coMplsted,  Axu. 
lygers,  recorders,  meters  and  puinps  are  oeing  assanfeSsd  and  testedo 

Significance  Tit  NIAt-D  Research;  Studies  of  total  energy  metabolism  have  virtr 

ly  not  been   carried  out  previously.  All  pre;: 
figures  for  the  daily  caloric  requirement  in  various  occupations  ar;- 
based  either  on  food  consumption  data  or  on  brief  measurements  of 
activity  metabolism  extropolated  to  twenty "four  hours «  The  respir= 
atory  chamber,  therefor,  toer  long  periods  of  tdme^  in  making  poss= 
ible  sxact  measurement  total  aalories  expended,  is  a  imique  faciiit; 
As  an  example  of  the  type  of  problem  that  can  be  approached  in 
a  new  way  with  the  chamber  is  the  condition  obesity  or  overwei^t, 
which  predispones  individuals  to  the  development  of  diabetes,  heart 
disease,  and  possible  high  blood  pressure  and  artherioselersiso 


„2-= 

NIAItP  ^  6213].°103     Project  Description  Sheet  Continued 

It  may  be  possible  for  the  first  tirae  to  determine  whether  or  not 
an  intrinsic  raetabolic  difference  exists  between  light'^^ating  ,  fat 
and  heavy-eating,  thin  individuals c  This  information  might  lead 
the  way  toward  development  of  effective  treatment  or  prevention  of 
his  serious  affliction* 

Pro^'osed  Course  of  Pro.jects  'iork  will  be  began  this  year  with  noi^aal  healtliy 

individuals  a)  in  delineating  the  patterns  of  en- 
ergy expenditure  in  certain  common  activities  of  daily  living  and  b) 
in  establishing  the  technique  of  energy  balance.  VJhen  these  techniqi: 
are  well  extablished,  clinical  studies  will  follow^ 
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11 0   BUDGET  DATA: 


12c   BUDGET  AGTIVItIs 

RESEARCH  /^ 

REVIE-i  &  APPROVAL  /~7 


ADMINISTRATION  _  , 

TjiCflNICAL  ASSISTAIJCE     /7 


13o  IDEI-ITIFY  Mil  COOPERATING  UNITS  OF  THE  PUBLIC  H"£ALTH  SERVICE,  OR  CIHliR  CRG.\!JI- 
ZATIONS,  PR0VIDI2^G  FUNDS,  FACILITIES,  OR  PilRSOl.'IIEL  FOR  THIS  PROJECT  TA  EITHER 
1955  or  1956:     IF  COOPERATZ^G  UIIIT  IS  ■.IlTdJli  HIu  aUDICATE  SERLIL  NO   (S) 

None 


lUo   IF   THIS  IROJECT  RESEIIBLESj    COMPLEMENTS j   CR  P^ilULLELS  RSSE.^^CH  DOIvE  ELSEWIERE 

in  the  public  tie.4lth  service  (without  ikterch.oge  of  persciael,  facilities  or 
fu:';ds),  ideijtify  such  rese.\:igh  s  (by  sreial  nOo  (s)  if  v/ithe^  nih) 

None 
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16.   LIST   rUBLICATIONS  OTHZR  THAIi  TdSTEACTS  FOffl  THIS  PROJECi'  DIEED  G  ilillD^lR  IS.AR 

.19Sht 

None 


r?o  LIST  HONORS  A:©  AVURDS  TO  PiiRSONNEL  RELATING  TO  THIS  PROJECT  DURING  C.lLiNDMi 
lEXR  19Ski 
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INSTITUTE 

2o     Energy  Mineral  Metabolism  Branch  3o         ° 

LABORATOai  sicnoii 

lio     Bethesda  5o     HIAI1D  -^  62131^10^ 

LOCATION  SE.tEAL  HU:3ER 

60     Studies  on  Carbohydrate  Metabolism 
PROJECT  TITLE 

7«     P^Ao  Marlis  and  IioH»  Heath 
PROCIPAL  rJVESTIGATORS 

3o     £0  Karsden  and  DoS.raves 
OTHER  I^WESTI3AT0RS 

9o   PROJECT  DESCRIPTION 

Objectives;  Elucidation  of  raechanisns  of  ^^lucose  utlization  and  glycogen 
formaliaTo 

^  '^'^o  sn<^  3.n  vibro  studies  have  been  carried  out  mth 
rats  and  rat  liver  tissues  o  In  addition j  purified  enzymes  f:-. 
various  sources  have  been  used  to  study  the  mechanism  of  reaction 
involved o  S^aithesis  of  certain  ^ifiitonnediates^  degredatdon  of  reacti': 
products  and  radioactive  assay  of  products  from  studies  idth  labelle 
precursors  have  been  eraployedo 

Major  Findings;  1)  Evidence  for  a  series  of  reactions  involipig  ribose  phosph; 
which  leads  to  formation  of  glucose  6-phosphate  with  pruified 
enzymes,  translcetolase  and  transcildolaseo  2)  An  effect  of  diet  on 
the  mechanism  of  glycogin  synthesis  in  rat  xiver  has  been  demonstrate 
3)  Evidence  for  alternate  pathways  of  ^lucore  utilization  in  rat 
liver  has  been  accumulatedo  h)     Evidence  for  an  important  role  of 
Eryt.hrose  tn  carbohydrate  metabolism  has  been  foundo 

Significance  to   :<'IAt-ID  Research;  Elucidation  of  mechanisms  of  {.lucose  utilizat" 

and  t^lycogen  synthesis  are  fundemental  to  our 
understanding  of  1)  sources  of  energy  in  the  body,  2)  the  possible 
alterations  in  normal  pathways  under  various  conditions  of  stress 
and  disease  iind  3)  mechanism  by  which  certain  agents  may  effect  glue 
utilization o 

Proposed  Course  of  Projects  Continue  efforte  to  elucidate  mechoniam  of  glucos- 

utilization  in  var&ous  ma;amaliar  tissues  with 
particular  reference  to  the  possible  significance  of  the  oxidai:dve 
pathways  of  glucose  metabolismo 
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12o   BUDGET  ACTIVITYs 


RESEARCH 

REVIEW  &  APIROVAL 


m 


ADMINISTRATION  A7 

TECHNICAL  ASSIST-^UICE       fj 


13o   XDENIIFI  Aia  COOPERATIIJG  UNITS  OF  THE  PUBLIC  H^IAXTH  SE.iVICE,   OR  GTHER  ORGJU;i== 
ZAIIOKS,   PROVIDING  FU:iDS,  FACILITIES,    OR  PERSONNEL  FOR  THIS  PROJECT  lij  EITI-ER 

1955  or  1956s    IF  cooPERAri:iG  uniT  is  .'Hmn  ata  iiidicate  serial  no  (s) 

None 


IF  THIS  PROJECr  RESEI-IBLSSj,   COI-iPLEi-lEi^TSs   OR  P.iR.ULELS  Ri SEARCH  DCIffi  ELSEVHEHE 
13  THE  PD15LIC  HEALTH  SERVICE   (  WITHOUT  IJJTERGHANGE  OF  PERSOIJI^r^Ls   FiCILITIiiS  OR 
FUIfflS),   IDENTIFY  SUCH  RESEARCH?      (BY  SERIAL  NOo    (S)   IF  WITHEJ  :CIH) 

None 
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16o   LIST  PUBLICATIONS  OTHiiR  THAI-I   ibSTitlCrS  FROn  TiilS  PRC JiiuT  DUitlllG  J  iLENDAR  YEAR 
None 


17o   LIST  HONORS   .-IICD  AV/.uiDS   TO  PEHSOIiNSL  a::;LAri:ia  TO  THIS  PROJECT  DUHIIIG  C.iLiillDAR 
Y^A.^  195Us 

None 
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lo  National  Institue  of  Arthritis  and  Metabolic  Diseases 
INSTITUTE     '        '  -=—   _--=>==-         " 

2o  Biochemistry  and  Nutrition     3o  BlOGhemistry  and  Physiology  of  MutMtion 
LABOHATORT  ^^OU 

Uo  BeWfiesda  Bo    NIAID  ~  62113-105  > 

LOCATION  SERIAL  NUMBER 

60  Nii*s»!o|9n  balance  in  normal  aduits  on  modified  Kempner  rice^fniit  diet^effect  of 
amino  acid  suppleiMMits. 
PROJECr  TITLE 

7o  Harold  Re  Sandstead  and  Janss  M.  Hundley 
PRINCIPAL  INVESTiOATORS 

80  Donald  G.  Whedon 
OTHER  INVESTIGATORS 

?o  PROJECT  DESCRIPTIONS 

Objectlvess  To  det^ermine  whether  the  nutritive  value  of  rice  m£^  be  imporved 
by  the  addition  of  amino  acidso 

Methods  Employed t  (l)  Measurement  of  nitrogen  efficiency  by  determination  of 

nitrogen  balance  on  constant  non=suppleraented  and  amino 
acid  supplemented  rice-fruit  diets  (2300  calories,  26  gra.  of  protein 
daily  from  2^0  gm.  rice,  plus  fruit  and  sugar,) 
(2)  Measiiremeat  of  aiiiino  acids  in  plasma  and  urine  on  the  above 
dietary  regimen 0 

Patient  Materials  (195U  Calendar  Year) 

Average  St^ay 
NOo    Days 


Admissions s  Adult  males  (noraal    3       100 

Major  Findings?  (1)  ,fh©  data  suggests  that  lysine  and  threonine  favored  the 

attainment  of  nitrogen  equilibrium  in  two  of  three  normal 
males,  but  the  changes  were  small  and  of  doubtful  significance » 
(2)  Methionine  was  not  additive  to  the  effect  of  lysine  and  threonis: 

Significance  to  NIAMD  Research?  This  is  an  attempt  to  (1)  eliminate  some  of 

the  undsirable  features  of  a  therapeutidallj'- 
useful  dietg  eogo,  the  sustained  negative  nitrogen  balance  of  the 
rice-'frult  diet,  and  (2)  irapoarve  a  staple  foodo 

Proposed  Course  of  Projects  An  extension  of  the  project  is  planned  i^ereby 

two  or  three  normal  subjects  are  maintained  on 


NIMD  °  62113°'1Q5      Project  Descriptdon  Sheet  Continued 

similar  rice=»fn,iit  diets  providing  US  calories  per  kilo  of  bod/ 
weight  with  the  supplementation  of  amino  acids  to  further  elucidate 
the  effect  of  anino  acids  on  nitrogen  efficiency  and  to  differentiate 
between  a  specific  amino  acid  effect  and  the  simple  provision  of 
dietary  nitrogen « 
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llo  BUDGET  DATA: 


PATIENf' 
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BUDGET  ACTIViris 

RESEARCH 


REVIEVJ  &  APPROVAL    /T 


ADMINISTRATIOH    /_/ 
TECHNICAL  ASSISTMCE   /7 


13.  IDENTIFI  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVIGEs  OR  OTHER  ORGMI=' 
ZATIONS,  PROVIDING  FUNDS^  FACILITIES^  OR  PERSONNEL  FOR  THIS  PROJECT  IM  EITHER 
1955  or  1956s  IF  COOPERATING  UNIT  IS  rflTHIN  NIH  MDICAfE  SERIAL  NO  (S) 

Hone 


lh'>  IF  THIS  PROJEGTMsSffi^Sj  COMPLSMEI^ITSTWTarEIeLS'MsEARGH  DONE  ELSaJHERE 
IN  THE  PUBLIC  HEALTH  SERVICE   (WITHOUT  EITERCHANGE  OF  PERSOIJNEL,  FACILITIES  OR 
FUNDS),   IDENTIFY  SUCH  RESEARCH:      (BY  SERIAL  NO.   (S)  IF  WITHIN  NIH) 

None 
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16.  LIST  "publications  OTHSi  TEM  iBSTRACTS  FROM  THIS  PROJECT  DURING  C/ILENDAR  YEAR 

195ht 
None 


ITo  LIST  HONORS  AND  AIaTARDS'  TO  PERSONIffiL  RELATING  TO  THIS  PROJECT  DURING  CH^eIdm" 
■TEAR  195hi. 

None 
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lo     National  Institute  of  Arthritis  and  Metabolic  Diseases 
INSTITUTE  —      •      — -      .  '" 

2<,     Office  of  Director  3o 

LABCRATCEr  """""""^  '^E^Tm'        '        ~ 

lio     ________________________    So     NIAM)°67111''106 

LOCATION  SERIAL  MJHBER 

60    Administration 
c=      PROJECT  TITLE       " 

Dr,  Floyd  S,  Daft;  MTq  W,  G.  Baylis 
'^RINGIPAirra^STIGM'mr 


80    MTo  Go  Ao  Brandner 
^lER  IMESTIGATCES 

9o     PROJECT  DESCRIPTION 

Objectives?     The  major  responsiMlily  of  the  Office  of  the  Director  is  to 

provide  the  overall  executive  direction  and  coordination  of  the 
laboratoryj  clinical  and  grants  prograas  in  order  to  acbieve  the 
objectives  of  tte  Insti'totej  namely  the  conducting  and  supporting  of 
research  iroresti^tions  concerned  with  the  cause j  diagnosis ^  treat= 
ment  and  prevention  of  arthritis ^  rheumatism  and  metabolic  diseaseso 
This  inmediate  program  direction  is  supplemented  further  h^  iaain= 
taining  close  r^ationships  with  national  nedical  and  scienbifiOi* 
as  well  as  1^  graips  and  non=>FederaL  institutions,  such  as  The 
Arthritis  and  Rhemaatisn  Association,  The  Arthritis  and  Rheiwaatisa 
Foundation,  and,  The  American  Diabetes  AssociaHon^  which  are  intsrestsd 
in  dealing  m.^  th©  nBdical  and  economic  problems  posed  Igr  these 
disorder So 

The  Office  of  the  Director  includes  a  small  staff  which  assists  in 
furnishing  the  executive  direction  and  administrative  management 
services  to  the  laboratory,  cLinicaL  and  extramural  program  areas 
of  the  Institute. 

Significant  Contributions?     During  the  past  year  the  National  Institute  of 

Arthritis  and  Metabolic  Diseases  was  host  to  several 
meetings  and  conferences  held  at  the  Clinical  Center  by  private 
medical,  scientific  and  1^  organisationso     These  incladedj  ths 
National  Craiference  on  Research  and  Edxcation  in  the  Rhaimatic 
Diseases^  sponsored  by  the  Anseriean  Rheumatism  Association,  th® 
Arthritis  and  Rheumatism  Foundation  and  the  National  Institute  of 
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Arthritis  and  Metabolic  Diseasesj  the  First  Interim  Scienlific 
Session  of  the  Ajisrican  Rheumatism  Association,  aad  the  Annual 
Meeting  of  the  Do  Co  Chapter  of  the  Arthritis  and  Rhesoina-tism 
Foundationo     The  staff  of  the  Director's  Office  handled  aH  of 
the  preliminary  arrangemaats  regardiiig  space,  invi  tationsj  hotel 
reservations,  printing  of  programs,  tours  of  th©  Clinical  Center 
and  ^libits  in  the  Laboratory  and  Clinical  Areas  of  DGAMD  in  the 
Clinical  Center o 

In  tiie  past  year  the  position  of  Associate  Director  in  Charge  of 
Research  was  created  and  filled  through  the  enployment  of 
Dro  D^itt  Stetten  Jr^,  an  outstanding  aathoriijr  in  the  field  of 
Intermediaiy  mstabolismo     By  the  ®id  of  the  year  the  integration 
of  this  position  into  the  Institute's  framewoik  has  been  accoraplished 
aM  a  most  satisfactoiy  managemaat  pattern  has  evolved  and  has 
proven  most  effective  in  providing  thenscsssary  coordination  of  the 
Laboratoxy  Research  and  Clinics!  Investigations  areas  of  activit^o 

Another  project  which  involved  considerable  effort  was  the  prep= 
aration  of  p3ans  for  laboratory  alterations  in  Buildings  2  and  Us 
as  well  as  fonmlation  of  plans  for  the  moves  of  the  vartous 
organizational  segments  of  fee  Institute  that  will  be  involvedo 
Some  of  these  renovations  and  naves  have  already  h^n  accomplishedo 
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